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Acips.—J. Hargreaves and T. Robinso», 5309. 

Advertisements, &e.—A. Bruck- 
rer, 5859. W. R. Lake (com.), 5937. 

Arratep Liquids, Mineral Waters, Aerating, 
&e.—J. Sellers, 5975. 

Arr-Enoines, &c.—E. Dyson, 5527. J. W. 
Jordan and J. T. Broeklin, 5534. W. R. Lake 
(com.), 5660. E.G. Beechy, 5700. A. M. Ciark 
(com.), 5743. W. Watson, 5782. G. Whittek r, 
5319. F.J. Odling, 5825. J.J. Butcher, 5865. 
E. Wimshurst, 6036. 

Arr, Gases, and Vapours (Pumping, Forcing, 
Exhausting, Compressing, &c.)—C. Pilkington 
and J. Forrest, 5543. N.K. Cherrill, 5566. 4H. 
S. Stewart, 5616. W.H. Wood and G. Rich- 
mond, 5798. J.C. Batson, 5920. 

(Soda, Potash, Lithia, Ammonia.)— 
J. Mactear, 5345. W. Weldon, 5607. F. C. 
Glaser (c »m.), 5927. C.D. Abel (com.), 5989. 
F. Lorney, 6008. J. H. Johnson (com.), 047. 
A. Faure, 6058. 

AnTiseptics.—C. T. K ngzett and M,. Ziagler, 
5572. 

Plates, &c.—J. H. Johnson (com.), 
6113. 

AsPHALTE, Bitumen, Tar, Pitch, 
Lowe, 5534. E. Drew, 606). 

AxLes, Shafts, B-arings, Journale, Axle Foxes, 
&e.—A. M. Clark (c¢ m.), 5,64. W. Il. Wood 
and G. Ricimond, 5798. H. H. Laks (com.), 
6045. J. Dakers, 6071. 

Bacs, Portmanteaus, Sacks, Hol-lers, Satchels, 
Reticules, Knapsack«, Vulises, &c.—J. H. Jobn. 
son (com.), 5615. H. J. Haddan (vow.), 5794. 
W.H. Jones, 6028. E. K. Dutton (com.), 6052. 

Banps, Belte, Straps, Chains, and Ropes for 
Driving Machinery, Belt Shippere, &c.—H. 
Tettuw and J. Holding, 5652. W. H. Sleep, 
5901, 

Banps (Miscellaneous).—N. and L. Greening, 
5993, 

Barz.—L. L. Loizeau, 5998. 
Barrows and Hand-trucks.—W. P. Wileon, 
716. 
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Bayoxets, D:ggers, Swords, &«.—P. Jensen 
(com.), 5684. 

Beams Girders, Raftere, &c.—J. E. Walsh 
(com.), 5879. 

Betts, Gongs, Rioging Bells, &c.—W. R. 
Lake (com.), 5584. 

Bruits, Braces, Garters, Girths and Bands for 
Wear.—W. H. Sl ep, 5901. 

BeveraGeEs, Liqueurs, &c.—C. D. Abel (com.), 
5721. J. Armstrong, 5869. 

Engines, Fans, Bellows, &.—J. 
C. Baker, 5920. 

Bopsins, Spools, Reele, Cop-tubes, &c.—L, 
Heppenstall, 5578. 
a Coppers, Kiers, &c.—J. Williams, 


Bours, Pins, Studs, Wrist Pins, &c.—A. 
8. Paterson (com.), 6024. 

Boxe, Horn, Ivory, &¢.—D. Stewart, 6070. 

Pooxs, Albums, Portfolios, Book Covers, Book- 


Cuses, Book Slides or Holders, Bookbinding, &e. 
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—G. M. Cruikshank (com.), 5574. J. D. Weiste 
(com.), 5681. A. Aron, 5662. T. R. Baker, 
5979. 

Boots, Shoes, Leggings, Clogs, Cleaning 
Boots, Boot-jacks, &.—J. Kets, 5557. 
Cutlan, 5657. H. E. Handall, 5739. J. K-ats 
(com.), 5845. H. Craston, 5886. T. R. Baker, 
5979. L. A. Groth (com.), 6077. F. W. 
Hemming, 6090. 

Borne, Drilling, and Rifling, Gimlets, Augers 
Drills, Reamer, Boring Bits, Ratchet and other 
Lraces.—S, Pitt (com.), 5922. 

BottLes, Bottle-stoppers, Capsules, Bottling 
and Decanting Liquids, Stopping and Opening 
Bottles, &c.—P. Yates, 5522. J. Phillips, 5619. 
P. P. Deslandes, 5791. J. T. Creas7, 5822. C. 
E. H. Cheswright (com.), 5931. E. Edwards, 


5944. H. E. Newton (com.), 5980. J. Chaillet 
and T. Rougnon, 6053. H. Vollmer (com.), 
6073. 


Boxes, Cases, Bins, Chests, Trunks, &¢c.—G. 
K. Cooke, 5577. W. R. Lake (com.), 5938. W. 
H. Jones, 6028. 

Brackets, &c.—A. Zweirschowski, 5547. A. 
H. Adams, 5945. T. Smith and J. Drewitt, 
5982. 

Breap, Biscuits, &e.—J. Melvin, 5570. 

Breaks for Railways, Tram C.rs, and Road 
Carriages, &c.—E. T. Robia:on, 5830. 
Drummond, 5834. | 

BrewinG, Treating Ma't, and Malt Liquors.— 
N. Lubbock (com.), 5618. J. A.L. Biden and 
W. VY. Biden, 5643. J. Armstrong, 5869. C, 
D. Abel (com.), 6041. C. D. Abel (com.), 6043. 
S. Pit: (com.), 6057. A. G. Suomoan, 6089. 

Brtcxs, Tiles, aud Building Blocks, &e.— 
I. B Brooke, 5528. F. S aith, 5685. W. Foot, 
675%. J. H. Johoso (ceom.), 5760. 

BresHeEs, Brooms, Mups.—W. Thomson, 5762. 
S. Pitt (com.), 5922. 

BoILDING, Flooring ani Roofing, Walls, and 
Ceilings, &.—H. Doultoi1, 56380. R. W. 
Hitchins, 5772. J. E. Walsh, 5879. J. M. 
Hooker, 5915. J. H. Johnson (com.), 5924. H. 
Hawgoot, 5971. W. Ferguson, 6071. 

Burtons, Studs, Sleeve Links, and other 
Dries Fasteners, Eyelets, Button Holes, Soli- 
tires, &c.—A. J. Boult (com.), 5526. W. R. 
Lake (con.), 5658. A. J. Boult (com.), 5909. 
F. R. Baker, 5979. 

CANDLEs, Tapers, Wicks, Candlesticks, Night- 
lights, &¢,—E. Cowles, 5595. 

Cans, Canisters, Tins, Drums, &.—J. 
aad G. Robinson, 5741. T.S. Marriage, 5903. 

CARBURETTERS, Carburetting, Air, Gas, &c.— 
A. H. Rovinson, 5808, 

Carns, &c.—J. D. Wei-te (com.), 5681. 


CarriaGes, Onnibuses, Waggons, Carta, 
Trucks, Perambulators, Birrows, Loading, Un- 
loiding, and Tipping Carts, &¢.—A. B-ttger, 
5579. R.J. Dobbs and F. Davies, 5585. C. 
L. Fu!l+r, 65596. E. Hora, 5613. E. Clenunett, 
5662. W. P. Wiison, 5716. A. L'oyd, 5777. 
J. Relford, 5849. F. A. Burney, 5352. W. 
Hatchman, 5877. R. W. Brownhill, 5983, 

Cartripces, Cases and Holders, Percussion 
Caps, &c.—H. C. Bul!, 6040. 

Casks and Barrels, Cask-stands, Vent-pegs, 
Tilting Casks, &c.—'!'. Collingwood, 5803. 

Castinc and Moulding, Plastic Compos'tivns, 
Cunliff>, 5530. H. J. Allison (com.), 

04. 

Cement, Plaster, Mortar, and Concrete Cz- 
ments.—L. L. Loizeau, 5998. 

Machioes.—N. ani L, Greeniag 
Cuarns, Chain Cablee, Shackles, Links, Swivels, 


&e.—W. R. Kinnipple, 5570. W. E. Gedge 
(com.), 5749. C. Pieper (com.), 5941. 

CHarcoaL, Coke, Lamp-biack, P.um- 
bag’, &c.—W. Cunliffe, 5580. 

CuEmicaL Compounds, Vessels, Apparatus, 
Manufactures and Vrocesses (miscellaneous), &e.— 
W. A. Barlow (som.), 6022. J. H. Johnson 
(com.), 6047, 

CHENILLE, and Chenille Fabrics &c.—W. 
Adam, 5916. 

Cueques, and other Monetary Documents, 
Cheque-Books, Bank Notes, Forms, Bills, Re- 
ceipts, Invoices, &c.—-H. T. Davis, 5683. 

Cisterns, Water Tanks, Reservoirs, Vats, &¢.— 
W. H. Wood and G. Richmond, 5798. 

CLeaNInG and Polishing, &c.—C. A. T. 
Rollason ard C. A. Rollason, 5829. W. L. 
Wise (com.), 5985. 

Crocks, Watches, Chronometers and other 
Timekeepers, Watch Keysz, &¢.—W. R. Lake 
(com.), 5661. E. Wulff and J. Moser, 5148. C., 
H. and B. W. Thompson, 5847. J. Pallweber, 
5863. A.B. Cole, 5951. 

Coatinec, Covering, Plating, Sheathing, Gild- 
ing, Bronzing, &c.—%. Truchot, 5999. E.A. 
B:ydges (com.), 610. 

CoFrEE, Cocoa, and Tea; Coff-e-pots, Tea- 
pot-, Urne, &.—C. D. Abel (com.), 5751. 

CoLumns, Pillars, Pedestals, Posts, &¢.—J. 
E. Walsh (com.). 5879. 

Comns, &c.—J’. Stewart, 6070, 

ConDENsING Cuses, Fumes, and Vupours, Con- 
densers, &c.—A. W. L. Reddie(com ), 5790. W. 
Ii. Wocd and G, Richmond, 5798. T. F. Stenson, 
5911. J. Jumeson, 5966. 

CONFECTIONERY, Pastry, Swcetmeats, &.—W. 
R. Lake (com.), 5831. 

Conxvey.rs, &c.—N. and L. Greening, 5993. 

Cookixo, and Apparatus used in Cooking, &c. 
—E. Baldwin, 5549. C. D. Abel (com.), 5751. 

Copper (Salts and Oxides).—W. Weldon, 
5607. 

Copyina, &c.—C. Bond (com.), 5602. J. 
Mowat, 5970. 

Cxvuet, Liqueur, and similar Frames Condi. 
ment Receptacies, Toast Racke, Egg Cups,—C. 
i and J- Dingley, 5612. J.F. Homer, 
5804. 

Courtine, Sawing, Planing, and Carving, &c.— 
J. Keats, 5557. W. C. Kritch and J. Garland, 
5560. CU. D. Abel (com), 5509. W. R. Lake 
(cum.), 5517. R. D. Sauders, 5637. S. Quodby, 
5667. J. D. Weiste (c-m.), 5681. J. H. Jobn- 
son (com.), 5868. W. R. Lake (com.), 5900. W. 
F. Swith and A. Coventry, 5917. W. R. Lak; 
(cum.), 5934. C. Pieper (com.), 5941,  E. 
Numin, 6082. 

CytinDEus and Rollers, Covering Cylinders 
and Kollers.—J. and F. Chambers, 5697. D. 
Appleton and J. W. HorsGeld, 5719. 

Di-1nrectine, Deodorising, Fumig iting Appa- 
ratus andi Compositions, &.—C. ‘I’. Kinogzett 
aad M. Zinger, 5572. 

aud R:ctifying.—W. J. Cooper, 
5713. G. E. Davis, 5717. A. W. L. Reidie 
(com.). 5790. E. Drew, 6059. E. Dr-w, 6060. 

Doors, Gates, and Door Furniture.—P. 
Jensen (com.), 5708. A. Shelmerdine, 5890. J. 
Shepherd, 5984. 

Drains, Sewers, Gutters, Gratings, Gulleys, 
Ditches, Traps, Sinke, &c.—S, Pitt (com.), 5573. 

DryinG or Desiccating, Expeiling Moistaree, 
&co.—W. R. Lake (com.), 5537. J. E. Fox, 
5813. C. D. Abel (com.), 6043. 8S. Pitt (com.), 
6057. 

Dyes, and Printiing Colours, Dyeing and Stain- 
ing, &c.—C, Lawe, 5554. G, aud J. E. Tolson, 
5591. C. Ekman, 5674. J. Levinstein, 5692. 
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J. Imray (com.), 5696. 
T. Fox, 5801. G. W. von Nawrocki (com.), 
5839. F. Wirth (com.), 5913. C. D. Abel 
(com.), 5914. 

EARTHENWARE and Porcelain, Ceramic Ware 
Terra-cotta, &c.—-W. Crawford, 5647. J. Broad- 
hurst, 5738. 

Execrnricity, Galvanism, and Magnetism, and 
their Application.—L. Hartmann, 5552. W. 


L. Heppenstall, 5698. 


Cunliffe, 5580, R. J. Gilcher, 5586. C.D. 
Abel (com.), 5594. <A. Tribe, 5601, C. A. 
M:Evoy and J. Mathiesson, 5631. J. Lea, 


5644. G.G. André, 5645. 
J. Boult (com.), 5673. H. Wilde, 5677. V. W. 
Blanchard, 5695. W. R. Lake (com.), 5711. 
W. R. Lake (com.), 5715. §. P. Thompson, 
5542. J. T. King, 5744. A. J. Boult (com.), 
5747. G. W. Bayley, 5754, E. T. Tromar, 
5757. W. A. Barlow (ccm.), 5767. E. G. 
Brewer (com.), $769. A. Ferguseen, 5779. W. 
A. Barlow (com.), 5783. T. J. Jones, 5797. 
F. W. Bienchard, 5850. J. Gordon, 5866. LL. 
Hartmann, 58872 P. R. Allen, 5899. H. H. 
L ke (com.), 5918. H. Hang and A. Wienard, 
5926. G. L. Anders and J. B. He:.ck, 5961. J. 
Rupieff, 5977. S. H. Emmens, 6003. 8. H. 
Emmens and R. J. Barner, 6004. W. 8S. Horry 
6019. 8S. E. Patterson (com.), 6067. L. Milne 
and L. B. Millr, 6083, 4 

Exectrio Light.—N. K. Cherrill, 5566. W. 
R. Lake (com.), 5796. J. Wavish ard J. Warner, 
5833. P. Justice (com.), 5861. T.H. F. Engel 
(com.), 5910. A. M. Clark (com.), 6002. H. 
H. Lake (com.), 6046. L.A. Groth (com.), 6075. 

Evectno-Macnetic Engines, &c.—L. Miine 
and L. B. Miller, 6083. 

Empossina, Producing Raised Patterns.— 
H. Loewenberg, 5531. J.T. Smythe, 5593. 

ENGRAVING and Etching, Projucing Sunk 
&e,—F. Wirth (com.), 5963. J. Mowat 
Equipments, &¢.—H. E. Newton (com.), 
5530. 

ExcavaTina and Dredging, Embankments and 
Tunrels, &c.—W. R. Kinipple, 5570. G.E. 
Vanghan (com.), 5712. G. King, 5862. J, 
Imray (com.), 6012. 

ExpLostve Compounds, Ni'ro-cellulose, Pyroxy- 
&e.—R. Harman, 5986. J. Polkinghorne, 

5. 

Elastic Fabrics, &©.—H. Lorwenberg, 
5531. S. Wells, 5674. J. andG. E. Stead, 5893. 
N. and L. Greening, 5993. F. Walton, 6039. 
W. R. Lake (com.), 6066. 

Fences, Fencing, Hurdles, Railings, Palings, 
&c.—W. Friedlander, 5533. G. Greig aud J. 
Leck, 5755. 

Fisres (Obtaining and Treating).—G. and J. 
E. Tolson, 5591. W. C. Clennell (com.), 5765. 
T, Fox, 5801. H. J. Iaddan (com.), 5995. T. 
Routledge, 6061. C. Harrison, 6081. 

Fitters; Filtering, Purifying, and Clarifying 
Liquids, Distilling Water. Softening Water.— 
C.D. Abel (com.), 5523. P. Jensen (com.), 5536. 
R. Brodie, 5721 H. Rawlings, 5812. A. M. 
Clark (com.), 5939. 

FinisHine and Dreesing Woven Fabrics, Yains, 
and Threads, &c.—J. Ashworth, 5608. C.D. 
Abel (com.), 5659. J. B; Harmay, 5875. J. C. 
Mewburn (com.), 6016. L. E. Lezeau-Coudrais, 
(com.), 6087, 

Frre-Arms, Guns, Ordnance, Gun Carriages, 
Targets, Rifle Practice, &c.---W. R. Lake (com.), 
5556. J. Vavasseur, 5559. 8. H. Berry, 5576. 
W. James, 5665. J: Needham,5710. T. Gilbert, 
5759. A. M. Clark (com.), 5867. J. S. Jar- 
mann, 5912. 

Extinguishing Fires, &¢.—G. 
Witte, 5729. C. Brothers, 5960. 

Fire-Escares, &c.—H. J. Allison (com), 5745. 

Frre- PLaces, Stoves and Ranges, Fenders and 
F re-Irons, Fire-Guards, &c.—J. F. Furwig, 5737. 
T E. Parker, 6855 W. H. Beck (com.), 5884. 
H. Hoyler, 6992. E. Hollands, 6068. 

&0.—F. Greatex, 5598. R. 
W. Hitchins, 5772. J. M. Hooker, 5915. W. 
R. Lake (com.), 5938. J. A. Timmis, 5952. 

Fioor-crotus, &c.—H. Hawgood, 5971. F. 
Walton, 6039. 

Fives and Chimneys, &c.—G. W. Dyson, 
5535. P. Jensen (com.), 5763. F. A. Binney, 
5851. J. White, 5892. 

Foop for Animals, &c.—J. R. Hudson, 5678. 
a 5799. T. Bowick and T. G. Bowick, 


Fue. (Artificial), Fire-lightera, &.—F. K. 
de Stasicki (com.), 5646. 

Furnaces and Fire-boxes, Supplying Furnaces 
with Fuel.—G. and E, Ashworth, 5544. J. H. 


J. Biyth, 5669. A. 


Jobnson (com.), 5685. V. W. Blanchard, 5694. 
J. ©. Brentuall, 5764. O. D. Orvis, 5815. F.. 
E. Parker, 5855. H.C. Paterson, 5880. T 
Cocker and J. Elli, 5954. J. Shepherd, 5984: 
J. Williams, 6007. H. Montgomerie, 6021. S:- 
A. and C. E, Cowper, 6050. E. Bennis, 6091- 

Furniture, Bedsteade, Tables, Oubinets, 
Chairs, Desks, Wardrobes, Upholstery, Cabinet- 
work, &c—T. Kendrick, 5590. H. J. Haddan 
(com.), 5650. P. Jensen (com.), 5708. A. J. 
Boult (com.), 5909. A. Thomson, 5757. 

Games and Exercises, Billiards and Bagatelle 
Markers and Indicators for Games, Gymnastic 
Apparatus.—A. J. Adams, 5524. H. J. Haddan 
(com.), 5592. J. andJ. EB. Stead, 5893. 

Gas, Gasometers, Holdere, and Ret: rte.—R. 
Dempster, 5550. W. J. Cooper, 5713. G. E. 
Davis, 5717. J. Walker, 5766. S.J. Coxeter, 
5774. A. H. Robinson, 5808. J. F. G. Krom- 
echroder, 5953. A. G. Henderton and J.A. 
Kelman, 5956. J. Jameson, 5966. J. W.C. 
Holmes and 8. Lindley, 6030. E. Drew, 6059. 

Gas and other Burners, &¢.—H. Sals>ury, 
on A. H. Robinson, 5808. J. J. Royle 

44, 

Gas Regulators, &.—W. H. Wood and G. 
Richmond, 5798. G. Porter, 5856. A. G. 
Henderson ani J. A. Kelman, 5955. 

GavGcEs, Water-level Indicators, Indicating 
&c.—J. Burton and R. Byrnes, 5843. 

Gems, &c.—J. C. Mewburn (-om.), 5548. 

Guass (Making and Treating) and_its Applica- 
tions,—A. M. Clark (com.), 5640. J.H. Johnson 
(com.), 5686. R.E. Frank (com.), 5933. H. E. 
Newton (com.), 5980. 
Gauntlets, Mittens.—F. R. Buker, 

79. 

Governors for Engines and Machinery.—W. 
M. Musgrave, 5553. A. Budenberg (com.), 
5672. L. Gooder, 5750. F. J. Burrell, 5816. 
E. Edwards (eom.), 6084. 

Grain and Seeds (Treating, &c.)—W. R. Lake 
(com.) 5537. R. Boby and T. Stevens, 5688. S. 
H. Coleman, A. G. E. Morton uni T. F. Stido!ph 
5688. S. Pitt (com.), 6057. 

GrinpinG, Crushing, and Disintezrating Corn, 
Grain and Seeds, and Dressirg Flour.—T. 
IL. Sturtevant, 5723. J. H. Cart-r, 5817. N. 
and L. Greening, 5993. I.. L. Loizenu, 5998. 

Gums, Resin, &c.—W. C. Horne, 5864. 

Harrison, 6081. 

Shaving, 
G. Klugh. 5551. 

Harsovurs, Breakwaters, 
F. Engel (com.), 5841. 

Harness, Saddles, Curbs, Whips, Releasing 
from Harness, Grooming Horses, Nosebags.— 
J. Rexford, 5849. A. H. Adums, 5945. J. 
Pearse, 6054. 

Hats.—J. H. Jobnson (com.), 6048. 

HeatixnG, Warming, and Evaporating, Obtain- 
ing and Regulating Heat, &c.—E. Vermeview, 


Pomades, &c.—A. 
LD. Stewart, 6070. 
Piers, &.—F. H. 


5600. A. W. L. Reddie (com.), 5790. A. G. V. | 


Harcourt, 5826. J.J. Royle, 5844. G. L. 
Winch, 5894, P. R. Allen, 5599. A. W. L. 
Reddie (com.), 5990. 

HolstTs, acke, Lifts, Winches, Cran:s, 
Cupstans, Windlasses, Rairing, Lowering and 
Moving Heavy Bodies, Raising from Mines.—A. 
J. Boult (com.), 5655. J. Downs, 5676. G. 
Taylor, 5727. J.T. Donald, 6005. W. Pitt, 
6038 


Horse Shoes, Shoeing Horses, Shoes for Ani- 
mals, &c.—W. and H. J. Sykes, 5042. 

Inxs, &c.—H. W. Langbeck, 5946. 

Intaying.—A. M. Clask (c:om.), 5807. T. 
Walton, 6039. 

INsEcrs and Vermin (Destroying), &c.—W. 
R. Luke (com.), 6066. 

InsuLatTinG, &c.—E. T. Truman, 5757. Vz. 
W. Blanchard, 1850. 

IroniING &c.—H. A. Oldershaw, 5997. 

Jars, Jam Pots, &c.—W. Crawtord, 5647. 
J. T. Homer, 5804. E. Edwards, 5944. 

JEWELLERY, &c.—W. E. Gedye (com.), 5749. 
W. L. Wise (com.), 5985. 

Keys, Wedgrs, Cotters, &c.—E. W. Swan and 
T. G. Massicks, 5588. J. H. Johnson (com.), 
5976. 

Knittinc, Looped Fabrics, Tatting, Crochet- 
ing, &c.—W. Cotton, 6088. 

Knives, Forks, Table Cutlery, Knife Cleaners, 
&e.—H. J. Allison ae 5642. G. K. Cooke, 
5718. A.J. Boult (com.), 5891. 

Lamps, Lanterns, Chandeliers, Gaseliers, Lamp 
Furniture, Lighting and Extinguishing Lamps, 
Artificial Light, Producing Light, Candlesticks, 
Candelabra, &c.—A. Zwierzchowski, 5547. 
Salsbury, 5562. R. J. Dobbs and T. Davies, 


5581. G. E. Memege, 5705. W. C. Horne 
5714. A. Koerber, 5814. T. Curpenter, 5893 
J. J. Royle, 5844. P.M. Justice (com.)’ 5361, 
R. E. Frank (com.), 5871. Marshall. 5395. 
EK. Martin, 589C. W. Morgan, 5929. J. Telfer 
5930. 'f. Rowan and S. Williams, 5972. ¢’ 
L. A. Baatscb, 6000. A. M. Clark (com.). 6009. 
D. Ballardie, 6006. 8S. E. Pattison (com. ) 6067, 

Lavatorres, Washing Basins, &c.—F. Wirth 
(com.), 5542. 

Lzeatuer, Treating Hides and Skins, Parch. 
ment, Currying, Tanning, Cutting, and Orna. 
menting Leather.—H. Loewenberg, 5531. J. 
Imray (com.), 5836. W. R. Lake (com.), 5936, 
P. Jetsen (com.), 5959. 

Lecoincs Garters, &c.—F. W. Hemming, 


Locks, Latches, Bolts, Lock Furniture, Keys, 
&c.—G. M. Cruikshank (com.), 5574. J. M. 
Hart, 6009. J. Woodward, 6027. W. H. 
Jones, 6028. 

Looxine Glasses, Mirrors, &c.—G. Crofts and 
G. 8. Assinder, 5781. E. A. Brydges *(com.), 
6011. 

Maonesium, &c.-- F, Wirth (com.), 5913. 

MANURE ; ae, Sewage.—P. Jensen 
(com.), 5536. W.C. Clennell (com.), 5765. R. 
Nicholls, 5981. 

Martcues, Fuzees, Pipe and Cigar Lights, &c., 
—G. K. Covke, 5577. 

MATHFMATICAL, Surveying, and Astronomical 
Instruments.—E. P. Wilford, 5583. A. J. Boult 
(com.), 5730. H. J. Haddan (com.), 5906 W. 
E. Gedge (com.), 6072. 

MEDICAL TREATMENT Of Animals.—J. P, 
Smith, 5897. 

Mepicines, &c.—P. F. Vandersteenstraaten, 
5651. W. K. Lake (com.), 5715. H. Hang 
and A. Wienand, 5926, J. Sellers, 5975. 

Meratuic &c.—G, A. Dick, 5734. W. 
Keep, 5854. 

Metatiic Salts and Oxides.—C. D. Abel 
(com,), 5523. 

Merats (Annealing, Tempering), &c.).—H, 
Roberts, 5648. 

Mrrtats (Casting, Moulding, &c.)—J. and 

Metats, (Coating, Plating, &c.)—H. Roberts, 
5649. D. Appleton and G. W. Horsfield, 5719. 
II. Kenyon, 5746. H. J. Haddan (com.), 5907. 

Merats (Cutting, &c.)—S. Goodby, 5667. W. 
R. Lake (com.), 5900. W. F. Smith and A. 
Coventry, 5917. C. Pieper (com.), 5941. E. 
Nunan, 6082. | 

Mertats (Forging), &c.—J. F. Smyth, 5593. 
S. Waker, 5597. S. Watkins, 5605. H. 
Sutcliffe, 5626. G. W. Edwards, 5780. (C. 
Scriven, 5837. A. W. Wills, 5857. C. E. H, 
Cheswiight (com.), 5929. G. Guthrie, 5948. 

Metats (Smelting, &c.)—W. Prosser, 5829. 
J. A. Jones, 5889. Lord Penzance, 6056. C. 
A. Faure, 6058. J. W. Chenhall, 6064. L. A. 
Groth 6076. 

Meters, Measuring Liquids and Fluids, &c.— 
H. H. Lake (com.), 5539. H. 8. Stewart, 5616. 
J. Chaillct and T. Rougnon, 6053. 

Mrinino, Boring and Biasting Rock, Raising 
from Mines, Getting Coals, Draining, Lighting, 
and Venti:ating Mines.—E. Warre and T. W. 
Salmon, 5725. L. Armour, 5810. R. Harman, 
5986. J. Po'kinghorne, 6015. 

Mixixc, &c.—L. and W. Biden, 5043. J. 
Pa'terson (com.), 6013. 

Mortve-rowER Machines, Obtaining Motire 
yower, &c.—A. M. Clark (com.), 5541. W. H. 
Hindle, 5568. J. Graddon, 5624. W. Hornsby 
and R. Edwards, 5628. W. R. Lake (com.), 
5661. S. and 8S. Broadbent, 5735. A. M. Clark 
5883. 

Music, &c.—T. C. Dauncey, 5731. A. Capra, 
5820. F. W. Woiff, 5898. W. R. Lake (cum.), 
5935. W. Thomas, 6031. W. R. Lake (com.), 
6026. 

Nats, Spikes, Bolts, Rivets, Screws, &.— 
S. Watkins, 5701. E. S.Sheward and J. Jones 
5724. A.J. Paterson, 5024. 

Oring or Lubricating, &c.—F. Engel (com.), 
5841. J.B. Aau ay, 5875. O. Schoizig (com.), 
6001. 

Fatty Matters, Grease.—C. D. Abel 
gee 5575. &. Mellor, 5604. J. and G. 

obinson, 5741. L. A. Groth (com.), 5787. J. 
B. Hannay, 5875. P. G. Oster, 5932. 

OpaticAL Instruments, Optical Illusions, &c.— 
A. J. Boult (com.), 5654. W.E. Hancock, 6060. 

ORNAMENTING, &c.—A. M. Clark (com,), 5040. 
C.D. Abel (com.), 5659. ©. L. H. Lammers, 
5838. J. H. Johnson (com.), 5924. E. Truchot, 
5999. 

Ovens and Kilns.—J. Broadhurst, 5738. 
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Oxipation, (Preventing) &c.—J. B. Hannay, 
5902. 
Pacxine Pistons, &c.—A. M. Clark (com.), 


Geods, —T. and G. Borwick, 5811. 


Parnts, Colours, Varnishes, &c.—C. Ches- 
wright (com.), 5929. 
Paper Pasteboar}, Papier Mache, Paper 


Hangings.—S. Wells, 5674. P. Jensen (com.), 
5708. R. Brodie, 5721. J. A. Timmis, 5952. 
E. K. Dutton (com.),6052. T. Routledge, 6061. 

Peat, Turf, &c.—L. H. Armour, 5810. 

Pens, Penholders, Pencils, Pencil Cases, &¢.— 
A. Osborn, 5558. G. K. Cooke,5718. M. Kerner, 
5533. G. E. Conste, 5758. W.H. Davis, 6052. 

P. Thompson and C. Starl- 
ing, 6034. 

Fires, Tubes, and Syphons: Joining Pipes.— 
J. Hunt and T. E. Milton, 5520. A.M. Clark 
(com.), 5535. 8. Walker, 5597. S. Goodby, 
5665. J.and F. Chambers, 5697. D.J. Morgan, 
5725. D. Drummond, 5834. W R. Lake (com.), 
J. Chapman, 6080. 

PreservING Food, &c.—T. 8. Barff and A. 
P. Wire, 5565. L. A. Groth (com.), 5788. F. 
Wirth (com.), 6087. W. R. Lake (com.), 6092. 

Presses, Oompressing, &c.—J. Keats, 5845. 
D. Stewart, 6070. 

Printine and Transferring: Type and other 
Surfaces for Piinting, Composing, and Distribut- 
ing Type—H. J. Haddon (com.), 5532. J. 
Smyth, 5593. J. Ashwortb, 5603. H. J. 
Haddan (com.), 5907. 

Propetrinc Carriages, &c.—E. Edwards 
(com.), 5540. KR. Brownhill, 7983. 

Ships, Propellers, Paddle. wheel, 
and Screws.—W. J. Sage, 5563. A.M. Clark 


(com.), 5771. J. B. Hannay, 5902. H. J. 
Haddan (com,), 5994. F. A. F. Engel (com.), 
6079. 


Pumps, Pumping and Forcing Liquids, Pump- 
ing and Raising Water and other Liquids, 
Pumps, Pisions, and Packing.—W. H. Wood 
and G. Richmon4, 5798 S&S. Collingwood, 5803. 
T. F. Stenson, 591I. 

Purses, &c.—F. Baker, 5979. 

Racs, &c.—C. Harrison, 6081. 

Raitways, Carriages, Coupling, Uncoupling, 
and Altering Positions of Carriage and Engires.— 
A. 8. Mildred, 5561. W. L. Younghusband and 
T. Hudson, 5639. E. Clennett, 5662. C. 
Roberts, 5689. G. Taylor, 5727. A. W. L. 
Reddie (com.}, 5789. E. Lumby, 5802. F.C. 
Glaser (com.), 5967. H.P. Hoghton, 6029. J, 
and T. Grubam, 6033. E. N. Brereton, 6074. 

Raitway, Permanent Way, Rail Joints, Chuirs 
and Sleepers, Portable Railways, Atmospheric 
Railways, Switches, Points, Crossings, and 
Turn-tabiis, &e.- E. N. M. Hepworth, 5587. 
E.W. Swan and T. G. Massicks, 5588. F. 
Swift an! A. J.M. Reade, 5610. W.T. Garnett, 
5614. E. V. Al-xander (com.), 5623. A. J. 
Spaldiog, 5627. J. C. Bunter and A. Russel, 
5720. E. G. Shewad and W. E, Jones, 5724. 
J.E. Waleh, 5878. F. C. Glaser (com.), 5967. 
H. Johnson, 5978. E. Barnes, 6042. 

Reapinc and Mowirg. &c.—A. C. Bamlett, 
5567. R. Davison and T. H. Hallard, 5675. G. 
W. Brown, 575’. 

REFRIGERATING and Freezing, Cooling Liqnids, 
Making Ices, &e.—S. P. Wilding (com.), 5546. 
W. R. Lake (com.), 5761. 

REGISTERING. &.—H. Davis, 5683. J. H. R. 
Dinsmore, 5706. T. Wrighy and J. Mayres, 
5988, 

RoapDs, Pathe, &c.—E. Hughes, 5581. E. 
Foot, 5756. 

Rops and Bars.—T. Smith and J. D:ewitt, 
5982. 

Rores, &c.—C. M. E. Kortum, 5740. D.R. 
Hag Malcolm, 5753. E. A. Brydges (com.), 

SaFres, &3.—W. R. Lake (com.), 5938. 

Satt, &c.—S. (com.), 6057. 

Scents and Perfumes, Scent Bottles, &c.—J. 
F, Homer, 5804. 

Screws, Screw Drivers, &c.—T. Dixon, 6051. 

Sewine, &¢.—W. H. Beck (com.), 5521. M. 
Gandy, 5703. T. Murphie, 5776. T. J. Denne, 
5840. A. M. Clark (com.), 5883. T. Chadwick 
and J. Sugden, 6025. J. H. Johnson (com.) 6048. 

Suears, &c.—E. Nunan, 6082. 

Snirs and Bosts, &e.—W. Beverley and G. 
A. MeLaverty, 5571. J. D. Barker, 5679. P. 
Jensen (com.}, 5673. C. Morris, 5846. J. H. 
Johnson ‘com.), 5923. R. C. Scott, 5949. 

Suirs’ Bowts (Lowering) &c.—E. J. Harland, 


pad - Wolff, W. H. Wilson and W. J. Pirrie, 


Suirs’ Cargces.—G. 5727. 

Snot, Shell, Bullets, Cartridges, Percussion 
Caps, &c.—M. Delmard, 5770. 
6026. 

Sirrmsc, Sorting, and Separating, &c.—N. 
and L. Greening, 5993. 

Sionats, &c.—W. Snrarpe, 5663. W. L. 
Hunt (com.), 5693. R. W. Vining, 5800. J. 
Sansom, 5872. W.R. Sykes, 5950. J. Steven, 
and T. Burt, 6018. 

Sounpines, &c.—F. Sutel ffe, 5606. 

Steam and other Boilers, Cleaning and Prevent- 
ing Incrustation of Boilers, Water Feeding Appa- 
ratua for Boilers.—A. J. Smith, 5621. C. D. 
Abel (com.), 5622. W. R. Lake (com.), 5832. A. 
M. Clark (corm.), 5939. 

Teiecrapus ; Telegraph Printing Apparatus.— 
J. B. Spence and J. E. Chaster, 5625. H.H. 
Lake (com.), 5633. T. Torrey, 5702. W. L. 
Hunt, 5693. 8. P. Thompson, 5742. W. R. 
Lake (com.), 5870. G. L. Anders and J. B. 
Henicke, 6020. W. R. Lake (com.), 6023. W. 
R. Lake (com.), 6085. 

Tents, &c.—H. E. Newton (com.), 5530. 

THERMOMETERS, Barometers, Pyrometers, &c. 
—G. L. Wincb, 5894. 

THREADs and Yarns.—W. Trafford, 5589. 

Tickets, Labels, &¢.—C. H. and C. W. 
Thompson, 5847. 

Titune and Cultivating, &c.—S. Pitt (com.), 
5573. W. Fisken and S. Robson 5638. J. 
Howard and E. T. Bonsfield, 5687. H. J. 
Haddan (com.), 5728. J. Parker, 5792. 

Tozsacco and Snuff, Cigars, Cigar-Holders, 
Pipe and Cigar-lighters, Smoking Pipes, Tobacco, 
Pouches, &c.—W. Sharman, 5773. A. Barr, 
5908. O.W. T. Barnsdale, 5942. 

Tors, &c.—H. H. Lake (com.), 5634. 

Tramway Carriases, &c.—E. Dyson, 5527. 
W. H. Hindle, 5568. 

Tramways, &c.—W. Garnett, 5614. H.M. 
Smith (com.), 5690. E. C. Wickes and T. E. 
Beaumont, 5824. J. E. Walsh (com.), 5878. 

Traps for Drains, &c.—T. Carder, 5636. 

Tunnets, &.—H. N. Maynard and H. J. 
—— 5928. C. G. Clarke and R. St. G. Moore, 

47. 

Ford, 5784. 

&c.—T. Kendrick, 5590. K. 
Ibbetson, 5793. 

Uninars, &c.—F. Wirth (com.), 5542. 

Vatves, Taps, Stop Cocks, Piugs; Regulating 
the Flow and Pressure of Fluids.—P. Yates, 
5522. J. W.Jordsn and J. T. Brockli:s, 5534. 

C. Piikington «nd J. Forrest, 5543. P. Gibbons 
and S. F. Robinsov, 5732. 1. Gouder, 5750. 
A. Haigh, 5883. W. Hargreav:s and W. Inglie, 
5969. C. W. Gauntlett, 5996. J. Withams, 
6069. 

J. Llisseit, 5599. J. Hix, 
5629. M. D. Ruck-r and H. 8. Jack-on, 5722. 
W. R. Pidgeon, 5853. E.A. Tice, 5858. J. R. 
J. R. Trigwe'], 5882. E. de Pass 5905. 
W. H. Ibacker and J. ‘I’. Green, 5940. R. W. 
Biownhiil, 5983. O. Piblfeldt, 5991. C. 
Tomkins, 6032. E? Marshall, 6063. 

VENTILATING, &c.—F. Binney, 5851. T. H. 
Thompson, 5876. J. White, 5892. J. C. 
Baker, 5929. C. Brothers, 5960. 

VessEL:.—H. Vollmer (com.), 6073. ~ 

Waxkine Sricks, &c.—J. T. Lord, 5784. 

Cleansing, and Wringing Fabrice, 
Yarns, and Materials —H. J. Haddan (com.), 
5995. 

WateEr-CLosets, &c.—R. Leash, 6049. 
wee Engines, &c.—E. Wimshurst, 

36. 

'&c.—W. R. Lake (cum.), 

066. 


. Simon (com.), 


WeavinG, Braiding, Plaiting, Preparing for 
Weavirg, &.—J. R. Hutchinson, 5569. G. 
Keighley, 5608. J. Holt, 5630. J. F. Brown, 
5668. P .J. G. Moroy, 5691. A. Smith, 5904. 
pd Adam, 5916, J. Irving, 5964. D. Eastwood 

4. 

WepcEs, &c.—G. Guthrie, 5948. 


*,* The above List is prepared from the Patent 
Records by Mr. T. Morgan, Secretary of the 
Inventors’ Paventright Association, Limited, 


An improvement in car couplings has re- 
cently been patented by Mr. Charles E. 
Macartby, of Forsyth, Ga. This invention 
relates to an improvement in automatic car 
couplings, designed principally to hold the 
ordinary link in horizontal position favour- 
able for automatic coupling. 


| 


Hcbichs. 


CONSTRUCTION OF FLUTES. 


**An Essay on the Construction of Flutes, 
giving a History and Description of the 
most Recent Improvements, witli an Ex- 
planation of the Principles of Acoustics 
Applicable to the Manufacture of Wind 
Instruments. Originally written in 1847 
by THEosatp Béum, of Munich, and now 
first published. Edited, with the addition 
of correspondence and other documents, 
by W. S. Broapwoop. Rudall, Carte, 
and Co., 23, Berners Street, Oxford Street, 
London, W. 1882. 


THIs work is one that affors an interesting 
view of an inventor's life and progress, 
although confined to musical instruments 
such as the flute, &c. Being, as we are, 
firmly impressed with the notion that the 
parties themselves can always tell their own 
tales better than others can repeat same for 
them, we now present the matter in the 
form of its prefatory observations, by Mr. 
Broadwood. 

The pamphlet—now published for the 
first time, and giving an eccount of the 
various alterations and improvements made 
by Béhm in the flute—was written by him, 
in English, for Mr. Rudall, in 1847; pro- 
bably with a view to explain the principles 
on which the Bohm Flute was constructed, 
and, also, to set forth the advantages of the 
particular (cylindro-conical) form of it, for 
which Messrs. Rudall and Rose were then 
taking out a patent. 

Mr. Rudall, however, did not care to 
publish the treatise. It was laid aside, and 
forgotten until quite lately; when, soon 
after Bohm’s death, certain public attacks 
upon his character, coupled with a denial of 
the originality of his invention, drew from 
meareply. This reminded Mr. Carte, the 
present representative of the firm of Rudall 
and Rose, that he possessed Bohm's own 
account of all the circumstances in dispute, 
and he was good enough, Mr. Broad- 
wood yoes on to say, to send it to me; 
this pamphlet, which is in Bohm’s own 
hand-writing, as I can vouch, has an interest 
of its own, wholly cistinct from the facts 
relating to Bolhm’s connection with Gordon. 
I imagine it will be read with no little 
pleasure by most flute players, whether pro- 
fessional or amateur, giving us, as it does, 
a clear and succinct summary of those prin- 
ciples of acoustics which sre applicable to 
the construction of all wind instruments. 

I should suppose that the Bohm versus 
Gordon much-debated controversy would 
now, by impartial persons, be considered as 
settled—all the more that our much-injured 
‘‘countryman” turns out to have been a 
Swiss. Yet determined partisans are not 
easily daunted, and we know that, though 
we 

** Convince a man against his will, 
He’s of the same opinion still.” 
I had not seen Bohm’s pamphlet when I 
replied to the accusation, that by stealing 
another man’s invention, shown him in con- 
fidence, he had driven that man to despair, 
insanity, and suicide, while acquiring for 
himself unmerited distinction. I am glad 
to see that Bohm, both in this pamphlet 
and in his letters, has anticipated my defence 
almost literally. He says that the so-called 
Bohm fingering was invented by himself; 
and Gordon's acknowledgment, printed with 
his table of fingering, goes far to prove the 
asscrtion. And Bohm goes on to say that 
he never attached very much value to the 
fingering alone, but that his really important 
achievement was the successful substitution 
of acoustic theory for mere empirical ex- 
periment in the construction of several 
varieties of wind instruments.” ‘ For this,” 
he says, “‘is the chief foundation of the 
higher or lower degree of perfection in all 
instruments, their mechanism being but of 


secondary importance. /¢ ts also much 
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easier to construct keys than to improve notes.” 
I propose to reprint in an appendix my own 
article, originally, most courteously, pub- 
lished in the London Figaro, as well as in 
the Musical World; also the much more im- 

ortant paper written about the same time 

y Dr. Schafhaeutl, of Munich. These, with 
Bohm’s own account, give at all events his 
side of the question as to the authenticity of 
the invention, which, however, in no degree 
affects the inherent interest of bis English 
pamphlet. 

In going through this latter, I have been 
careful to avoid all unnecessary inter- 
ference with the originaltext. Bohm wrote 
and spoke English very fluently; and in 
ordinary conversation expressed himself 
very correctly. All who have taken the 
trouble to acquire a more than merely super- 
ficial acquaintance with foreign languages 
will know that it is one thing to converse 
and write on general and indifferent subjects ; 
another, and a very different thing, to attain 
such a command of accurate and technical 
terms as may be necessary for even a popu- 
lar ex planation of scientific subjects. Your 
German, also, revels in parentheses; he 
loves to string them together like old bills 
on a file, until, having made up a sufficient 
bundle, he clinches the whole with the long 
suspended verb, and so finally reveals his 
meaning. We Britons cannot wait so long; 
we love to get direct to our object. To 
some of us possibly, the delay is not only 
irritating, but even confusing: and for this 
reason I have ventured to unravel certain 
phrases of Bohm’s, which were much mre 
akin to German than to Eniglish, and in the 
nature of a compromise between the two 
languages, my effort always being to express 
what I took to be his meaning in the fewest 
and most direct words. After all, these 
alterations do not amount to very much: 
and may almost be classed with the correc- 
tion of ‘** clerical errors.” 

I will include in the Anpendix, extracts 
from Bohm’s letters, of which I have kept a 
considerable number ; because there is much 
in them of general interest; and a good 
deal which goes to show that Bohm was not 
the ‘‘ignorant impostor ” I once heard him 
called by a gentleman whose claim to cele- 
brity rested on the invention of a key, 
which Bohm (a plagiarist by anticipation) 
had already used for his oboe fingering 
some years before. The answers to various 

uestions as to pitch, bore, position of holes. 

cc., which I have quoted, show beydnd 
doubt, that Bohm understood his subject 
thoroughly ; they also afford practical, and 
Often very useful hiuts for the management 
of flutes, and the application to them of 
theory, as laid down in the pampblet. 

Bohm’s flute was not only an improvement 
on the ‘‘ old flute,” but differed from it so 
materially in character and colouring of 
tone, that it has on this account been ex- 
cluded from some of the Continental orches- 
tras. In France it is generally used, but 
certain German conductors appear to have 
considered that the Bohm flute does not 
take its proper place in that gradation of 
““wood”’ instruments, which, commencing 
with the bassoon, culminates in the piccolo. 
In power and breadth of tone, sometimes 
also in quality, it approaches too near the 
clarinet to give the balance of tone, which 
writers—like, for instance, Mozart (whose 
roinute appreciation of the characteristics of 
each instrument is very striking)—would 
seem to have aimed at. Of course very 
much depends on the individual artist, who 
may use, or may abuse, the increased power 
of his instrument. The silver Bohm flute, 
when used (as is now rarely the case) in the 
orchestra, stands out perhaps too distinctly 
from the other instruments. The tone will 
not blend. I have heard it from the further 
extremity of an exhibition building, appa- 
rently playing isolated phrases, without 
accompaniment; as I approached, 


the , 


double basses became audible, then came | 


the violins; but the silver flute was heard 
before them all. Its blowing, however, 
requires very peculiar management. Bohm 
constantly insists on this in his letters; and 
certainly his own tone was wholly free from 
all shrillness when he played on a metal 
flute. J think the same might formerly be 
said of Mr. Svendsen’s tone when he used a 
silver flute. The contrary is more generally 
the case; but Mr. Svendsen is an admirable 
artist, and his tone is exceptionally yood on 
the wooden flute also. In his pamphlet, 
Bohm alludes to the effect produced by 
on oar on the old flute; and in one of his 
etters he says that, but for Nicholson, he 
should never have attempted any radical 
change of system. He despaired of rivalling 
Nicholson’s great power with anything but 
an improved instrument, and so set to work 
to devise one. 


KINEMATICS. 


‘‘Uniplanar Kinematics, or, Solids and 
Fluids, with Applications to the Distri- 
buting and Flow of Electricity.” By 
M. Mincutn, Professor of Applied 
Mathematics, Roya] Indian Engineering 
College, Cooper's Hill. Oxford: At the 
Clarendon Press. 1882. 


THE title above stated fully designates the 
nature and object of this admirable work, 
which it would be useless Jabour to describe 
in other words than those of its preface. 

The present work aims at supplying a 
deficiency in the course of Mathematical 
Physics usually pursued by the higher class 
students in our colleges and universities; 
where, in the majority of cases, little atten- 
tion is paid to the special study of Kine- 
matics, and, as a consequence, the student 
enters into the study of Kinetics with some- 
what misty notions of acceleration and other 
leading conceptions which belong to the 
province of Kinematics. 

In view of the great progress which has 
been made in this country in Experimental 
Physics, under the leadership of Faraday, 
Thomson, and Clerk Maxwell, it appears 
desirable to include in the ordinary course of 
higher mathematics as much as possible of 
the application of mathematics to physical 
problems—at the expen‘e, no doubt, of its 
applications to manifest unrealities. <A large 
portion of this work deals with the theory of 
fluid motion and electric distribution and 
flow, in accordance with these views. 

Anything like a complete treatise on 
general (or three-dimensional) Kinematics 
would be a much more difficult task, and 
would be addressed to a very limited cl.ss 
of students. When, however, the leading 
results for motion in one plane are properly 
mastered, the student will havelittle difficulty 
in understanding what they become when a 
third co-ordinate is introduced. Thus much 
as to to the general aim of the work. The 
subjects treated of call for a few special 
remarks, as to which Mr. Minchin states :— 

In Chapter I. considerable attention is 
devoted to the Instantaneous Centre (of 
velocities), and in Chapter II. much promi- 
nence is given to the Instantaneous Accele- 
ration Centre, with the accompanying Cen- 
trodes, some results with regard to which will 
probably be new to most readers. Applica- 
tions of these results are made to several 
problems, the solutions of which are thus 
simplified. Professor Wolstenholme kindly 
placed his “Book of Matliematical Pro- 
blems”’ at my disposal, and I have freely 
availed myself of his permission to select 
illustrative questions. 

Chapter III. deals largely with Roulettes, 
and aims at bringing under one general 
principle the discussion of many isolated 
results. Some of the theorems in this 
chapter are, I believe, new ; and for several 
of them Iam indebted to the kindness of 
Mr. McCay, Fellow of Trinity College, 
Dublin. My obligations are very great to 


such an elegant and skilful geometer for the 
assistance which he has rendered. 

In Chapter IV. I have advocated a rever. 
sion to the use of the term force of inertix 
which was employed and clearly explained 
by Newton, and which is employed by 
many French physicists, including Delaunay, 
The term was shown by Newton to convey 
a definite physical idea, to which, it seems 
to me, greater prominence ought to attach, 
row that the notion of actions propagated 
through a medium has been brought into 
such importance by the experiments of 
a the great work of Clerk Max- 
well. e expression “ effective force,” 
used by D’Alembert, seems but a poor sub- 
stitute for Newton's vis inertic. 

Chapter V. follows closely the order and 
method of the chapter on three-dimensional 
strain in my “‘ Statics.” 

Chapter VI. contains the subjects which, 
undoubtedly, are the most difficult of treat. 
ment in the book; and I could not venture, 
with any degree of confidence, to pablish it 
without the criticism of some able physicist, 
Happily, Professor O. J. Lodge and his 
brother, Mr. Alfred Lodge, Fereday Fellow 
of St. John’s College, Oxford. rendered 
their invaluable aid, and many alterations 
and improvements in the original M.S. of 
the chapter are the result of their criticism. 

The student, it is hoped, will find, in 
particular, the section on Conjugate Func- 
tions an assistance in his reading of Clerk 
Maxwell. 

Lamb’s adwirably simple ‘“ Treatise on 
the Motion of Fluids” has been of much 
assistance to me in this chapter, and [ must 
thank my friend Professor G. Carey Foster 
for the free use of his papers on ‘“ Electrical 
Flow,” and his revision of the pages dealing 
with this subject. 

Some notes treating more generally of 
kinematical questions are added, in the 
belief that they will be of assistance to the 
more advanced student. I may particu- 
larly mention Note D, on ‘ Vectors and 
their Derivatives.” 

Professor Minchin concludes by saying, 
Captain Eagles has rendered me efficient 
service in revising the proofs, and I hereby 
acknowledge my obligations to him. 

We cannot present our readers with Kine- 
matic quotations, want of space prohibit- 
ing; we therefore only refer them back to 
our opening statement in favour of the work 


Mr, James Maller, of Wellsville, O., has 
patented an improved pulley for driving 
light machinery. A pulley made in skeleton 
form is keyed to the shaft, and a loose 
pulley consisting of atire like band sur- 
rounds it and revolves in the same plane. 
On the inside of the band are notches that 
are right angled on one side and inclined on 
the other, into which redial arms are forced 
by means of levers, and a sliding collar on 
the shaft to attach it to the fixed pulleys. 
Lateral displacement is prevented by lugs cu 
the fast puiley. 

An apparatus to prevent the accumulation 
of scale or sediment in boilers has been 
patented by Mr. William Ord, of Brooklyn, 
O. A brush of steel or other suitable mate- 
rial, shaped to conform to the interior sur- 
face of the boiler is hung in the boiler on 
the ends of two wires that pass to the out- 
side through opposite ends of the boiler, 
and connected to rollers, by which the brush 
is drawn backwards and forwards on the 
inner surface, to loosen the sediment and 
carry it tothe mud drum. A heel attached 
to one side of the brush prevents its work- 
ing when it is drawn to the front. 

Mr. Charles J. Gibson, of Bergen Point, 
N.J., has patented an improvement in that 
class of lawn-mowers having spirally arranged 
cutters revolving about a horizontal axis. 
This machine possesses several points of 
novelty, which increase its effectiveness an 
durability. 


| 
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STAR MOTIONS. 


On beholding the stellar heavens, two re- 
markable features strike the eye of the 
ordinary observer: first, the irregular dis- 
tribution of the stars; and second, their 
varying brightness. In the earliest times 
stars were recognised by their superior 
lustre, and from their positions in certain 
groups, called constellations. The ancients 
ascertained further, that with respect toa 
limited number of the stars, their places in 
the heavens, relatively to the great groupings 
or constellations, were constantly changing. 
These were called Planets, or wandering 
stars; while the general mass, in conse- 
quence of their appearing to maintain the 
same relative position, were, and are, to this 
day, spoken of as fixed stars. 

At the present epoch of the world’s his- 
tory, it seems a very easy thing to mentally 
reai.se that if our own sun were removed to 
a much greater distance from «s, he would 
decrease in size as he receded, until, in 
appearance, we could not distinguish him 
fr: m one of these so-called fixed stars. 

Yet simple as this may seem, it took the 
human race all the time from Ptolemy to 
Huyghens to grasp the idea that the sup- 
posed fixed stars are suns. 

We now know that fixity is nowhere to 
be found in nature, and that even the face 
of the heavens is undergoing changes which, 
however slight they may appear to us, are 
of the most stupendous description. : 

To Halley must be ascribed the honour of 
having first shewn that some of the stars 
liave a proper motion of theirown. In 1717 
he communicated a paper to the Royal 
Society, in which he showed that by com- 
parivg the pleces of Sirius, Aldebaran, and 
Arcturus, as observed by himself, with the 
same as determined about 130 bB.c., by Hip- 
parchus, these same stars had sensibly 
noved southward with respect tothe ecliptic; 
and that this was further confirmed by an 
account of an occultation of Aldebaran by 
the moon, observed in the year 509 A.D., at 
Athens. The next great worker in this 
field of observation was Buiadley. In fact, 
the series of splendid observations made by 
this famous astronomer has formed the 
basis of the extensive investigations of 
modern times relating to this subject. The 
twelve years work of Bradley, from 1750 to 
1762, was utilised by Bessel, the German 
astronomer, and the results were published 
inthe year 1818. Our own late Astronomer- 
Royal, Sir George Airy, continued the great 
work, which, along with the observations of 
some other astronomers, has resulted in 
an amount of knowledge on this subject, 


which at one time would have seemed utterly 


impossible to attain. 

The following table shows the amount of 
proper motions of a number of stars, which 
have been determined with great care and 
relative exactitude :— 


Proper 

Motion 

Star, Magnitude. 

Years. 

Seconds. 
Procyon... 1 ... 1,210 
Arcturus... one 
Capeila ... 
Rigel 20 
Antares... 30 
Groombridge 1830 7 7,106 
61 Cygni... oc cos 
Lalunde, 27,744... 6... 1,681 
Lalande, 30,044 ... 
Lalande, 30,694 eee eee 6 . 1 789 


Weisse’s Bessel XVII, 822 ... 7 1,476 


The last four of these have only recently 
been detected at the Glasgow Observatory, 
where a careful system of star-observation 
has Leen prosecuted since the year 1860. 

It is clear from the fcregoing table that 
the proper motion of a star has no relation 
whatevor to its magnitude, as apparent to 


little systew. 


us, on this planet. As, for instance, Rigel, 
one of the most magnificent stars in the 
heavens, has an apparent motion of only 20 
seconds in a thousand years. Whereas 
1830 Groombridge, a star of the seventh 
magnitude, has a motion of 7106 seconds in 
the same time. 

At first sight it would appear to us most 
natural to expect that the larger stars, 
which we presume to be the nearest, would 
exhibit the greatest amount of aj-parent 
motion ; but this is clearly not necessarily 
so. It is true that in the cases of Alpha 
Centauri, and 61 of the Swan, which, from 
the researches of our astronomers, we now 
know to be two of the nearest stars to our 
solar system, a large apparent motion 
accompanies comparative proximity; but 
the very opposite holds good with Groom- 
bridge 1830. The explanation of these appa- 
rent anomalies lies in the direction of the 
motions of the stars, as it is clear we cannot 
observe any motion other than such as are 
resolved at right angles to the line of sight. 
Motions of approach and recession relative 
to our vision making no impression other 
than so slight an increase or decrease in 
brilliancy, as to be utterly inappreciable by 
the human eye alone. It thus follows that 
if the stars, as suns, are following an ellip- 
tical orbit approximating even to the 
circular, that at two portions of such orbit, 
the right angular displaccment, as seen by 
us, will be very small indeed. It is, how- 
ever, within the bounds of possibility that 
some suns have orbits of eccentricity ap- 
proaching to the parabola; in which case 
such a star would have a fur greater appa- 
rent motion if viewed in the line of the 
minor axis of its ellipse, and might appear 
to stand almost stili for ages if viewed along 
the major one. And as we may expect 
both the axes and the planes of the orbits 
of the stars to lie at many varying angles 
with our line of sight, so will the resultant 
apparent motions vary, without respect to 
either distance, size, or intrinsic brilliancy 
of any particular sun. 

So far as observation has yet gone, the 
proper motion of each star has been found 
to be constantly in one direction, which 
tends to prove that a single passage of any 
star along the whole length of its path 
occupies ages and ages of time, as we are 
compelled to compu'‘e it. 

To enable Arcturus to describe a circular 
orbit on the heavens, of the same apparent 
size as the sun, would require, according to 
the foregoing table, about a thousand years. 
The length of time necessary to complete 
our knowledge of these enormous motions, 
is well-nigh appalling; but the patient 
working of generations upon generations of 
scientific observers will at last accomplish 
the stupendous work, and at some remote 
future epoch, the orbit of our sun, together 
with the most important of the other stars, 
will doubtless be as well known as the paths 
through space of the planets of i 


ON THE SINKING OF TWO SHAFTS 
AT MARSDEN, FOR THE WHIT- 
BURN COAL COMPANY. 


By Jous Dacuisu, M. Inst, C.E. 


THE author of this paper (read at a recent 
meeting of the Institute of Civil Engi- 
neers) sketched briefly the Geological 
character of the North of England Coal 
Field, adjoining the sea coast. He then 
proceeded to describe the method of pro- 
cedure adopted in the first instance at the 
Marsden winning, namely, pumping the 
water during the sinking in the ordinary 
way by three powerful engines actuating 
two sinking sets of pumps 30 inches in 
diameter, and three sinking sets 20 inches 
in diameter. By means of these over 12,000 
gallons of water per minute were raised, 
being a larger quantity than had ever pre- 
viously been pumped at one mine. Numer 


- 


ous large gullets were met with in the sink- 
ing in the limestone. At a depth of 150 feet 
from the surface the quantity of water over- 
came the capacity of the pumping appliances, 
and being strongly saline, indicated that 
there was an influx from the sea, which was 
only 400 yards distant. It was then de- 
cided to adopt the Kind-Chaudron process, 
which had been for some time in successful 
operation in Belgium and in France. The 
author described this process at length ; it 
consisted first of a modification of the system 
of boring small holes extensively introduced 
by Mr. Kind in various parts of the world, 
and adapted to sinking pits of large diameter. 
At Marsden the shaft was 14 feet 6 inches 
in diameter. Secondly, of. the lowering in 
of a cast-iron tube of rings of metal the full 
size of the pit, carefully bolted together and 
water-tight, The bottom ring was made 
telescopic when it reached the bottom of the 
pit; the remainder of the tube slid within 
it, and compressed a ring of moss by its 
weight (in the case of the Marsden sinking 
nearly 500 tons), from about 5 feet into 1 
foot in thickness, forming a perfectly water- 
tight joint at the bottom of the pit. The 
water was then drawn out by buckets, and 
sinking resumed in the ordinary way. At 
Marsden, two shafts had been successfully 
sunk in this way, and coal was now being 
extensively worked and brought up the 

shafts which were quite dry. 3 


- 


THE THREATENING COMET. 
WE have been favoured with a great amount 
of interesting correspondence in consequence 
of our article upon this subject, and curious 
to relate the greatest portion thereof has 
been from clergymen and ministers of various 
denominations. It would seem that a great 
amount of needless alarm and agitation has 
been engendered in the various churches on 
this interesting subject from the injudicious 
remarks of some half-informed journalists, 
and perhars slightly careless or thoughtless 
observations on the part of more scientific 
writers, when discussing their speculative 
theories. Such remarks not being clearly 
understood by the ordinary reading public, 
have been taken up and retailed in a highly 
sensational manner froma number of pulpits, 
tothe no small perturbationof nervous hearers. 

Of course all this is highly reprehensible ; 
nevertheless, we must protest against blame 
being solely attached to one or two respon- 
sible individuals. It has been thought to be 
the proper thing by a goodly number of 
newspaper writers, to attack on this head 
one of the most hard-working and thought- 
ful prelates on the episcopal bench, we refer 
to the Bishop of Manchester. Now, so far 
from the Bishop desiring to be the apostle 
of any alarmist propaganda, the whole scope 
and object of his remarks from the pulpit 
was merely to shew that sometimes the 
speculations of persons accredited as scien- 
tific men, ran parallel with some of the 
mystical and poetical expressions of scrip- 
ture. As is often the case, the reporters 
present on the occasion referred to saw fit to 
transcribe the illustrations used by the 
preacher, and entirely missed the real pith 
of the matter of application. 

We refer to this point because we think - 
that the Bishop has a real cause of complaint, 
and that we are able to put forward his 
Lordship’s own view of the position; and 
also because we believe that the real fault is 
referable to some loose and perhaps hasty 
expressions in professedly scientific articles. 
upon the possible fate of comets. 

With regard to the sensational theories. 
propounded, we are glad to see that some of 
the most excited prophets of cometary 
catastrophes are now fast modifying fheir 
views and acknowledging their convictions 
that auy absorption of comets by the sun 
must be of a gradual and harmless character, 


) Similar to what was described in our article 


last month. 


6 THE SCIENTIFIC AND LITERARY REVIEW. 


Jan. 1, 1983, 


Che Srientific Renew 


AND 


SCIENTIFIC AND LITERARY REVIEW, 


A RECORD OF PROGRESS IN © 


ARTS, INDUSTRY, AND MANUFACTURES, 
INCORPORATING THE 
JOURNAL OF THE INVENTORS’ INSTITUTE, 
(Established 1865.) 


Is published on the first of every month at the 


OFFICES, 21, COCKSPUR STREET, CHARING CROSS, 
LONDON, 8.W. 


The Screntrrtc Review will be sent post free on prepayment 
of the Annvat Svunscription or 6s. 6d.; or it may be had 
wholesale from Messrs. KENT anv CO., Paternoster Row, 
or through any Bookseller or Newsagent in the kingdom, 


price 6d. per copy. Single copy post free from the office, 64d. 


The Screntrric Review, having an old-established tvirculation 
and being well read by Manufacturers, Capitalists, and 
o hers interested in inventions and enterprises for the 
promotion of industry, will be found a desirable medium to 
many Advertisers. 


All Commounscations ror Booxs For Review, and 
letters respecting ADVERTISEMENTS, 
to be forwarded to the 


Editor : 21, Cockspur Street, Charing Cross, S.W. 


Sunscriptions, &c.— 


THE INVENTOR’S INSTITUTE, 
4, ST. MARTIN’S PLACE, TRAFALGAR SQUARE. LONDON. 
ESTABLISHED 1sT MAy, 1862. 
President : His Grace THE DrKe or MancuesTER. 
Past Presidents : 
Sir Daviv Brewster, K.H., LL.D., F.R.S., &c., from the 
establishment of the Inventors’ Institute, till his decease, 


February, 1868. Lorp Ricnarp Grosvenor, M.P. Sir 
Antonio Brapy, till his decease, 1881. 


SESSION 1882—1883. 


January 11th, “‘A Cursory Glance on Recent Electrical 
Patents,” by T. Moraay, Esq. 


January 25th, Executive and General Council Meeting. 


Subscriptions are payable to Mr. G. A. Srrerton, the Re- 
ceiver, 4, St. Martin’s-place, 8.W., who is the proper official to 
give receipts. 

F. W. Camprn, Sec. 


roceedings of the Fustitute. 


The points of Patent Law that have been approved by Members 
of the Inventors’ Institute may be read in connexion with the 
various remarks made at the Dinner, especially those by Mr. 
Spagnoletti, viz., (1) Provisional Protection to be twelve months 
and not more than ten shillings cost ; (2) Full investigation of 
Patented Inventions, and if possible non-impeachment of validity 
of Patents ; (3) Reform of Patent Litigation. 


| 


lonthly sotices, 


Tree Planting.—In the season of 1881-82 more than 3,000,000 
trees were planted in Great Britain, out of which number Scotland 
claims about 2,000,000, England 600,000, Ireland 300,000, ana 
Wales 40,000. 

Meteorological Phenomena.—According to E. L. Larkin, on the 
16th of April last there occurred simultaneously a magnetic storm, 
an aurora of unusual splendour, and an extraordinary agitation in 
the sun, 111 spots having been counted during the day. 

Growth of Cereals in High Latitudes.—The northernmost place 
in the world where rye and oats mature is at Kengis, in the Swe. 
dish province of Norrbotten, forty-nine miles to north of the Polar 
circle, whereas the northernmost spot where corn is grown is at 
Muoniovara, ninety-eight miles to north of the circle. 

Preservation of Honey.—Honey, according to A. Vogel, contains 
on an average one per cent of formic acid. Observiug that crude 
honey keeps better than that which has been clarified, E. Mylius 
has tried the aldition of formic acid, and found that it prevents 
fermentation without impairing the flavour of the honey. 

Estimate of Gold Coinage.—The Paris Bourse estimates the 
total stock of fold in the world in use as coin or as banking reserves 
in one shape or other at about £580,000,000, of which total 
England has £126,009,000, France £136,000,000, Germany 
£80,000,000, and the United States £92,000,000. Other nations 
come in for shares varying from £800,000, in the case of Holland, 
to £30,400,000, in Spain's. 

Pure Hydrochloric Acid.—Giudice prepares the pure acid, 
whether gas or liquid, for experimental purposes, by the action of 
sulphuric acid on sodium chloride, but adds to the former some 
oxidising substance like potassium bichromate of permanganate, or 
the black oxide of manganese. The gas is passed through mercury, 
contained in a Liebig's potash bulb, or other suitable apparatus, 
before it is passed into water or used. 

Electrified Lily.—During a storm at Montmaurin, in the upper 
Garonne, M. IF’. Laroque witnessed a curious electric phenomenon. 
Looking toward a clump of lilies, he saw the highest plunged ina 
diffused violet light, which formed an aureole around the corolla. 
This light lasted for eight or ten seconds. After it had ceased, he 
approached the lily, which he found, to his great surprise, wholly 
deprived of its pollen, while the neighbouring flowers were covered 
with it.—Za Nature. 

Imitation of Glycerine.—In the Union Medicale et Scientifique du 
Nord-Est, Prof. Lajoux points out a fraudulent substitute for gly- 
cerine, which has been introduced-into the French market. The 
ordinary physical character of the liquid closely resembles a fine 
specimen of glycerine; it, however, has a bitter taste, due to an 
impure sulphate of magnesium, and contains glucose. Quantita- 
tive analysis showed that the preparation was simply a saturated 
solution of sulphate of magnesans ith 160 grms. of glucose to 
the litre, to disguise the taste of the sa 

California Wine.—The California Democrat says that, notwith- 
standing the large dimensions which wine culture has attained in 
California, the American resident of that State has failed as yet to 
take to wine drinking asa habit. The Napa Valley is filled with 
luxuriant vineyards, but foreigners remark with surprise that on 
entering the inns of that section of the State they not only look 
about in vain to see wine drinkers, but are rot always sure of being 
able to get wine to drink themselves. Strong liquors are still the 
staple beverages. Grapes are not much in demand, even for table 
use. | 

The Volta Prize-—The prize of 50,000 francs instituted by the 
decree of June 11, 1882, in favour of the author of the discovery 
which shall enable electricity to be applied economically in one of 
the following directions :—as a source of heat, of light, of chemical 
action, of mechanical power, as a means of the transmission of 
intelligence, or of the treatment of disease,—will be awarded in 
December, 1887. The savants of all nations will be admitted to 
compete up to June 30, 1887. A commission nominated by the 
Minister of Public Instruction will be charged with examining the 
invention specified by each candidate, and of recognising whether 
it fulfils the conditions required.— Comptes Rendus. 


| | 
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THE INVENTORS’ DINNER. 


Tue Inventors’ Dinner, for Members of the Inventors’ Institute 


and others, took place at St. James’s Hall, on Thursday, No- 


vember 30th, 1882. Amongst those present were Admiral 


Sziwys, R.N., Vice-President of the Inventors’ Institute, who 
occupied the chair, H. Broadhurst, Esq., M.P., F. H. Varley, 
Esq., C.E., C. E. Spagnoletti, Esq., M 1.C.E., J. S. Farmer, 
Esq., C.E., C. T. Kingzett, Esq., F.C.S., J. Saxby, Esq., C.E., 
A. J. Beer, Esq., Mayor of Canterbury, John Smeaton, Esq., 
T, Waller, Esq., C.E., and other eminent Inventors. 


In opening the proceedings, the Cuarrman said—Gentlemen, 
I stand here in the place of one who for many years filled this 
chair with honour to himself and with consideration for everyone 
No one can occupy his place here without feeling 
that not only by his amenity of manner, but by the extensive 
and comprehensive nature of his great attainments on matters 
with which your Institute is deeply interested, and his unswerving 
probity, it was established beyond question that he was in no little 
degree one of the first men of his day. (Hear, hear). To many 
of us he was a personal friend, and a man whose judgment 
all revered throughout his life. To the Institute his death has 
been a very severe loss indeed (hear, hear) ; in fact, a loss that 
it will be long ere we shall be able to repair. With the 
late Sir Antonio Brady, it unfortunately falls to my lot to tell 
you of the demise of other supporters of this Institute, one of 
whom we did not know so well as we might have done if he had 
been a resident in London, I mean Mr. Aveling—a man who 
raised a great firm out of small beginnings ; and another who 
was a warm friend also to this Institute, I mean Mr. Paterson—a 
working man, who shared the labours of our Society, bore his 
share of the heat and burden of its past, and whose loss will be 
deeply felt. I suggest that we fill a glass and drinkit in solemn 
silence to the memory of those who have departed from amongst 


us, (The toast was duly and respectfally honoured). 


The Cuarrman expressed his regret at the absence of the 
Duke of Manchester, the President, who wrote him the following 
letter expressing his utter inability to be present at the Dinner. 


“Dear ApmirAL SELWyn, 


“ T find I shall not be able to attend the Dinner of the 
Inventors’ Institute on the 30th. I hope you will be able 
to take my place,” &c. 


The Cuarrman also referred to the absence of Mr. Campin 
from their festive board, whose familiar face they all, he felt sure, 


missed very much. (Hear, hear). His absence was duc to a 
severe illness, a statement they would all hear with regret. 
(Hear, hear). 


The Cuairman then proposed the health of Her Most Gra- 
cious Majesty the Queen, with all the honours. He also pro- 
posed the health of His Royal Highness the Prince of Wales 
and the other Members of the Royal Family. The toasts were 
loyally responded to. 


He next proposed the health of the Army, Navy, and Volun- 
teer Forces, which was drunk with enthusiasm. 


The Cuarrman in proposing the next toast, that of the Houses 
of Parliament, and especially the House of Commons, coupled 
with the name of Mr. Broadhurst, M.P., said he included 
Mr. Broadhurst in the toast because he was the inventor’s friend 
(cheers) and was one amonst the few who understood that to be 
the inventor’s friend was also to be the working man’s friend 
(Hear, hear). 
speech of a inan who, for those words alone, well deserved the 
name of statesman, Lord Salisbury, who in Scotland the other 


He would now read a few sentences from the 


day said :— 


‘Consider what it is which really concerns the industrial 
members of suciety, whether they are workmen or whether they 
are tradesmen. Great political measures touch them little. Even 
if you could suppose measures of great spoliation, which should 
divide the property of the rich, how little value could it be to 
each individual workman or shopkeeper in this great country. 
But what is of all things important to them is that capital 
should flow, that employment should exist, that wages should 
maintain a high level, and that the expenditure consequent upon 
the high level of wages should fertilise the channels of commerce. 
But capital will not flow unless there is confidence, and any 
system of political doctrine which tends to create animosity 
between the various classes of society is directed full and in front 
against that confidence which is vital to the existence of in- 
dustry.” 


He would take leave to point and drive home that speech, as 
referring to invention. All industries arose and progressed by 
inventive genius. (Hear, hear). Al! new things owed their crea- 
tion to the brain work of the inventor. He referred to the great 
work of Mr. Bessemer and others, by whose genius a whole popula- 
tion found occupation and sustenance. It was no exaggeration to 
say that an industry of that kind could employ profitably more 
millions of the population than could be so employed by any 
change in the Legislation of our Parliament. (Hear, hear). 
While legislation might effect a change in the distribution of 
property, legislation was powerless to increase the value and 
quantity of that property. But inventors set on foot new indus- 
tries, which affect even the children of the country, and provide 
men, women, and children with profitable employment ; and if 
the House of Commons would turn its attention to the anomalies 
complained of, and protect the inventors’ brains, they would 
engage that in ten years’ time after efficient protection had 
been given them, profitable work and bread for the whole popu- 
lation might be provided. (Cheers). The question was no 
longer the inventor’s or the manufacturer’s, it affected each unit 


-of the population. Unless means were devised to compensate 


for that awful current which had set in from foreign countries, we 
might be cut down to the lowest unprofitable level by unfair 
competition. (The toast was duly honoured). 
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Mr. Henry Broapuvrst, M.P. (who on 


rising was received with loud cheers), said 
the toast of the House of Commons had been 
drank very heartily, and he regretted that 
there was not some member of that House 

resent more capable and more entitled than 

imself to return thanks. However, the 
Chairman in proposing the House of Com- 
mons had selected copious extracts trom the 
recent utterances of the Leader of the Oppo- 
sition in the House of Lords; and now that 
Lord Salisbury was out, of Commission, he 
would only hope that he was making con- 
siderable progress in public knowledge and 
politics, that he was using his leisure time 
to read up past history, and seeing how 
unwise it has been for men with whom he 
had been associated to have opposed many 
measures to which they felt called upon con- 
scientiously to offer gdetermined opposition. 
(Hear, hear.) Referring to the House of 
Commons, that body had just so improved 
its machinery as to keep abreast with the 
requirements of the age in legislation, 
(hear, hear), or in other words, they meant 
not to be behind those he was addressing in 
invention—the old machinery being found 
totally incapable of discharging the calls 
made upon it. Now, one of the things 
under discussion in the House was on the 
subject of ‘‘ Grand Committees.” He asked 
his hearers to imagine a number of very 
hearty and very good foxhunters, good 
shooters, good fishermen, good lawyers, good 
philanthropists and people of that sort, 
being engaged in the discussion of the 
details of the Patent Laws. (Hear,hear.) Such 
a thing was so absurd that all would agree 
that the Bill would be much better if re- 
ferred to a committee of men who knew 
something about the subject, to go 
thoroughly through the ohen of the pro- 
posals, and report the whole measure to the 
House. (Hear, hear.) He believed that one 
cf the first Bills to be referred to the Grand 
Comwmitteee to be appointed upon Trade 
subjects would be that of Patents. If that 
were so it would be of great advantage to 
Inventors, for it would be about the only 
opportunity they had cf getting a Bill deal- 
ing with the Patent Laws through the 
next Session of Parliament. With reference 
to the proposed reform it was difficult to 
induce the Government to do all that In- 
ventors required. No private Member 


would ever be permitted by any Govern- 


ment to deal with such a subject, which, to 
a considerable extent, affected the revenue 
of the country; and all that private 
Members and Public bodies could do, was to 
formulate their desires and demands in the 
shape of a Bill, in order that the Govern- 
ment might know precisely the mode by 
which they were expected to deal with the 
question. Mr. Anderson had prepared a 
Bill which, if not wholly, is to a considerable 
extent, drawn by lines required by the In- 
ventors’ Institute. The Bill had undergone 
slight modifications Session after Session, 
dictated by the experience of those in 
charge of it. Mr. Anderson was a man of 
great experience in Parliamentary matters, 
and whatever he considered necessary for 
its success would be acquiesced in by many 
who supported him on that question. 
There was another Society which could 
not claim to represent the Inventor to 
such an extent as their Institute, (hear, 
heer), that was the Society of Arts, 
who had prepared counter proposals and 
submitted them to Parliament. . What he 
understood in the Patent Laws to be more 
than anything else necessary was, the 
simplification of the obtaining of Patents, 
aud the chief thing in the first part of the 
process of obtaining it was the expense. 
(Hear, hear.) Now the Society of Arts pro- 
posed a total charge of something like 
£7 10s. before they could secure the Patent. 
(Shame.) Well, that was a matter for their 
consideration as Inventors, whether it was 
ashame. He did not agree with it at all. 


Mr. Anderson's Bill, with which his own 
name had been associated during tbe past 
three or four Sessions, proposed a charge of 
£4 only. The Society of Arts proposed to 
charge £28 for about eight years’ protec- 
tion. His Bill gave something like twelve 
years’ protection for £24. He did not 
hesitate to say that Mr. Anderson’s Bill was 
one which recommended itself most strongly 
to all friends of Patent Law. Next Session 
it was almost a certainty that a Government 
Bill would be presented, and then wou!d be 
the time for Patent Law Reformers to rally 
their forces, and submit to Government 
such amendments as they could agree upon 
generally. (Hear, hear.) He believed the 
Government Bill, if it did not cheapen con- 
siderably the cost of Patents over the whole 
period, would, at any rate, lessen consider- 
ably the charges of the first eight or tet 
years. The difficulty Inventors had to cop® 
with was, that although their numbers 
were large throughout the country they had 
very little means indeed of concentrating 
their influence upon political parties, and 
that was what they stood in need of. He 
could answer for it that they had a number 
of good friends in the House who would do 
their best to improve the Bill when intro- 
duced, but their efforts would not, he feared, 
be of much avail unless they had some 
outside opinion to back them up. To 
show the interest taken by the House 
formerly in the cause of the Inventor, 
when the late Mr. Hinde Palmer made 
a proposal in favour of a Patent Model 
Museum the thing was _ pooh-poohed, 
and only one or two supported him. In 
fact, the Patent Law Reformer was looked 
upon by the regular politician as a bore, 
to be got rid of as quickly as possible, and 
to be silenced by some means or other 
with the least concessions afforded him. 
That was a most unfortunate state of 
things. What was wanted was to get to- 


, gether all friends of Patent Law Reform 


without loss of time, and be prepared for 
next Session. In conclusion he felt sure 
that between then and the following 
twelve months, the Law of Patents would 
bave been disposed of for many years, and 
therefore it was all the more necessary that 
a great and a final effort should be made in 
order to secure freedom and opportunity for 
the poor Inventor as well as for the rich. 
(Loud applause.) 

Mr. SPAGNOLETT1I—Invention is an attri- 
bute of human nature originally. We find 
invention in everybody more or les. We 
see it iu a small way even in children. We 
see it in the frugal and intelligent house- 
wife, where, by her arrangements she saves 
in the expenditure on the natural comforts 
and necessaries of life. Also in the various 
parts of Art and Science, and in the artist 
who by his wonderful talent changes his 
works by the beautiful vision presented to 
us whether in the face or a well known 
spot. We get it also in the musical pro- 
fession, where we get the Inventor to charm 
and delight our senses; but here we have 
what I may call inventive properties—that 
is, the person who not only invents for him- 
self and his immediate vecessity, but he gets 
a key tothe position of the whole necessity 
of his fellow creatures. (Cheers) His 
power of invention is still more enhanced by 
the power of appreciation of learned subjects 
and principles which he may have to con- 
ceive than any ove particular group ; and it 
is in this way that the true Inventor will 
have to be regarded. One of the great 
desideratums in Patent Laws is economy in 
the first place. (Hear, hear.) Secondly, 
more time is required for provisional Specifi- 
cations, the time allowed. six months, not 
being sufficient. In fact it is of little or no 
use. (Hear, hear.) By the time you have 
got your ideas in a group s‘x months elapse, 
and you are obliged to give your notices, 
and so proceed before half your experiments 
have been tried; which ought to be allowed 


to bring it to a successful issue. (Hear, 
hear.) Another point which is almost more 
important still, that is, in the practical ex. 
perience which I gain by our Inventions we 
find that we may hit upon some little bit of 
machinery which may be applied to the 
machine itself, and so make it more perfect 
and complete. Now, it is hard upon 
the Inventor that in order to secure a little 
bit to the improvements he has made 
before he must go to the expense of the 
additional cost. It would be an enormous 
adventage to the Inventor if he could by 
giving a description of this addition, and 
paying a reasonable amount have that 
attached to his Patent (hear, hear) to 
continue as long as the Patent lasts, and 
as long as he pays the fees from time to 
time. The time might be limited toa 
certain period as to the advantages that 
might be allowed for these additions, and 
after a certain lapse of time that extra 
privilege might perhaps cease when it be. 
comes necessary for him to take out a fresh 
Patent. I think if these things were 
brougiit into force, that great advantages 
would be accomplished in dealing with our 
work. I find from experience, and this is 
the experience of others too, that it takes 
time to get the Patent worked out. You 
cannot induce other people to believe that 
what you say is right; they want some 
practical proof themselves of the value anc 
practicability of an invention. (Hear, hear.) 
When that is done then the invention 
begins to move, and to get that invention 
to move I find it takes almost a period 
of three years. I think that would bea very 
good period at which to limit the amount of 
period. (Cheers.) 

Mr. STANDFIELD declared that the In- 
ventor had done many times more than the 
statesman in cheapening the loaf of the 
working man of this country, by inventing 
that machinery which enabled the com 
trade to be carried on at reduced cost. 
The statesman only took off two shillings 
from grain to put it on to something else. 
He dwelt at length on the improved ma- 
chinery used in ocean steamers carryin 
cereals, on the better class of agricultura 
machinery, on the effect of the improved 
railway systems, and a thousand and one 
other things the production of the In- 
ventor’s brain. If the working man now 
enjoyed a much higher rate of wage than 
he did years ago and shorter hours, it was 
due to the Inventor, who had supplied the 
loom or some engine which enabled him to 
do more work in six hours than he could do 
in eighteen hours years ago. (Hear, hear.) 
If the working man could be made to under- 
stand that it was the Inventor who had in- 
creased his pay and shortened his hours of 
labour, they would not be slow in return- 


ing to Parliament men who would benefit 


the Inventor. (Hear, hear.) He predicted 
that if the cost of Patents were reduced one- 
fourth, all things would be cheapened and 
the Public Exchequer more largely benefited. 
He referred to the Patent Law Amendment 
Act of 1882 as the starting point of the 
Inventors’ prosperity. Previous to 1852 
only 500 Patents were taken out, now they 
averaged 3,000 per annum. He urged that 
Patents should be granted at £5, with an 
annual payment of £1. He thought if the 
Institute went to work steadily and made it 
clear that it would enrich the exchequer 
and be more profitable and beneficial to the 
people to grant Patents for twenty-one 
years at £6 per annum, that they would be 
very likely to get that Bill passed as one of 
another character. (Hear, hear.) 

Mr. F. H. Vartey remarked that there 
was a growing public recognition of the 
necessity of encouraging and fostering the 
Inventor's interest. The appointment of 
Grand Committees by the House of Com- 
mons to look after matters affecting trade 
would greatly tend to the realization of the 
Inventors’ hop:s of a reform in Patent Laws. 
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It was a truism that Inventors were real 
sources of revenue to the country of their 
adoption. (Cheers.) If we did not grow 
enough corn in our own country we must 
buy it; and to get the money to do so must 
depend largely on works of Invention at 
home. (Hear, hear.) He trusted to see 
the School Boards extend a practical educa- 
tion to the people as the surest means of 
placing the working classes on the same 
footing as their kindred in Germany and 
America. Inventors were really the back- 
bone and the intelligence behind our great 
commercial systems. The inventors’ ques- 
tion is the life’s blood of the nation, there- 
fore it must be approached in a proper 
manner and dealt with completely ; but no 
Patent Law Reform would be effective which 
had a taint of class legislation, It must be 
as applicable to the poor Inventor as tohim 
who might be as rich as Croesus. It was in 
practical inventions that the wealth of the 
country lay. (Hear, hear.) He hoped 
there would bea united front. He thought 
Inventors were too divided by crotchets. 
There was a want cf more unity. He was 
not satisfied with the Bill brought forward 
by the Council of the Society of Arts, 
though he was glad the Council took credit 
forthe measure which was not called a Bill 
of the Society of Arts, but of the Council. 
It was a wonderful step in the right direc- 
tion, and he gave them every credit for the 
sympathy it displayed for the Inventors’ 
cause, but their Bill did not go far enough. 
In conclusion, he hoped that those con- 
nected with political movements would take 
this on their programme and help in the 
cause which in his judgment was the most 
momentous that the English Legislature 
ever had had to deal with. (Loud cheers.) 

Mr. A. J. Breer (Mayor of Canterbury), 
observed that he had been a Member of the 
Institute for many years, and gloried 
in his connection with them. He sincerely 
hoped they would have more encouragement. 
They used their time, brains, and money to 
secure to their fellow man the grand results 
of their inventive genius. He was himself 
an Inventor, but got nothing byit. Astheir 
great desire was to benefit the public, he 
trusted their efforts to reform the defective 
Laws of the present would be more appre- 
ciated in the future generally by the people. 
H« hoped. that the promised reform wonld 
bring the country more Inventors, and even 
a better class of them if it were possible. 
Parliament he considered had greatly 
neglected to guard and. protect the Inven- 
tions of those men who spent a life in their 
perfection; and he trusted that Institute 
would bring all its influence to bear on the 
House of Commons and the people generally 
in order to create further fruits which they 
so richly deserved. He drank success to 
the Inventors’ Institute, and hoped it might 
continue to flourish. He coupled the name 
of Mr. Saxby with the toast, which was 
duly honoured. 

Mr. WuITE, speaking on behalf of Mr. 
Saxby, remarked that it had been said that 
England must send her manufactures to 
America who supplied us with corn; but 
how could England send her manufactures 
to America, when they were met with a pro- 
hibitory duty of sixty per cent? (Hear, 
hear.) It was of the greatest consequence 
that England should Se supported by de- 
veloping her own resources without luoking 
to America and the way to cultivate those 
resources was to bring forth the best possible 
Patent Laws, and not one necessarily to be 
remunerative to the Government, but to 
the Inventor. (Hear, hear.) 

The Gallant CHAIRMAN, having proposed 
the health of the Press, which had done much, 
he said, to bring the Inventors’ cause before 
Parliament and the country, Mr. SHELLEY 
duly acknowledged thé toast, and Mr. M. 
ZINGLER having proposed a vote of thanks 
to the Chairman for presiding, the latter in 
response thanked the 


Dinner Committee | 


for the part they had performed in bringing 
the company together, whereupon the pro- 
ceedings closed. 


MARINE CATASTROPHES. 


Ir is not our intention to enter into a history 
of dreadful accidents at sea, or any descrip- 
tion of the horrible details attendant upon 
such events; as, although such things may 
be proper subjects for sensational news- 
paper reports, they do not, we apprehend, 
need in any way to be enlarged upon here. 
Our object is rather to investigate the causes 
of such accidents, and to see how far means 
can be devised—first, for their prevention, 
and secondly, for a reduction of their dis- 
astrous consequences to a minimum when 
inevitable. In doing this we wish to state 
that in describing any novelty of construc- 
tion as a means of saving life under sudden 
emergencies, although they may be the re- 
sult of long and patient thought, we shall 
not do so with the intention of acquiring any 
proprietary right therein, but solely with the 
desire that such will be freely adopted by 
our shipbuilders and shipowners, and if we 
can thus be the means of saving the lives of 
some of our fellow-creatures, we shall dedn 
the same suflicient reward. 

Let us look at some of the principal 
causes of marine catastrophes, which we will 
divide for convenience into the following, 
viz :—Foundering at sea; wreckage upon 
the coast; fire at sea ; collisions at sea in fogs, 
and collisions in narrow channels or in river 
trafiic. 

If we take these in the order they are 
given, we commence with Foundering at 
Sea. This may be said chiefly to be de- 
pendent upon two causes; either the spring- 
ing of a leak by the opening of the ship’s 
seams, or other accident, or it is caused by 
the vessel capsizing in a squall under a heavy 
amount of canvas. Ina well appointed 
ship the former of these emergencies is fairly 
rg for in an adequate supply of good 

oats, as in these cases there is mostly plenty 
of time between the first appearance of 
danger and the going down of the ship to 
launch and even victual the boats, without 
much hurry and confusion. 

In the case of fire at sea, the time allowed 
for escape is similar to that in the foregoing 
case. The amount of time gained, and the 
probability of bringing the ship into port, 
depend entirely on the power and efficiency 
of the same apparatus, viz., the pumps-—in 
the one case used to empty the ship of water, 
and in the other to put out the fire. Yet, 
even here we have to note the fact that there 
are very few ships go to sea which carry 
passengers, and at the same time have a 
sufficiency of boats to be able to take all 
those passengers as well as the crew from 
the ships; and if it were not for the fact 
thatin the cases now alluded to, much time 
is given by keeping going the pumps, during 
which it is pussible to construct temporary 
means of flotation, such as rafts, &c., more 
lives than at present would be lost. 

But when we come to the capsizing of a 
ship in a squall, the striking of a ship on 
the coast, a collision in a fog, or a collision 
even in a narrow channel, there seems to be 
absolutely no means whereby life may be 
saved, which is at all available by the 
persons (except in rare cases) who are pre- 
cipitated into the water. And this is entirely 
because of the suddenness of the accident 
and the little time usually allowed between 
the first appearance of danger and the final 
plunge. 

There is no doubt that many of the acci- 
dents which now happen could be prevented 
it a better understanding, and at the same 
time, a better precautionary system existed 
than at present. Nevertheless it is doubt- 
ful whether any system can be adopted 
which will entirely prevent catastrophes at 


sea and in rivers, especially as traffic in- | 


creases; it therefore becomes of the utmost 
importance that adequate means of saving 
life be at all times provided, and available 
for use when the loss of a vessel becomes in- 
evitable. 

We know the exceeding difficulty under 
present arrangements of preventi:g these 
accidents, from the fact that the means at 
our disposal for the stopping, turning, or 
backing of a vessel with control, are in no 
way commensurate withthe speed ahead we 
have obtained and carry into practice. In- 
deed it is obvious that we have here a great 
field for invention and improvement, and we 
trust that before long some of our inventors 
will be able to point out the remedy for this 
evil by giving us, first, a steering apparatus 
which shall operate instantaneously, and 
shall be as effective at the “slow,” the 
** stop,” and ‘“‘ back” as at the “ go ahead,’ 
whether the vessel is under the influence of 
a current or tide or not. And by giving us 
also a powerful back-water arrangement, 
which shall enable a vessel to be brought to 
a stand even in a strong current, in an ex- 
ceedingly short space of time. With regard 
to the latter we believe important experi- 
ments are already in progress, 

But we think most will agree that this 
result, although so very desirable, is a work 
of time, not by any means likely to be 
brought to rapid perfection; that in the 
meantime something ought to be done to 
recuce the risk conse)uent on our present 
imperfect arrangements, and that this should 
first be based upon the existing state of 
affairs. 

Now much has been done to prevent the 
foundering of ships at sea by the system of 
inspection adopted in consequence of Mr. 
Plimsoll’s crusade; yet more can be done by 
rendering that inspection still more rigid, as 
many sips are afloat which may be con- 
sidered safe enough for fair weather, but 
which would be utterly unfit to withstand a 
heavy storm. 

Nevertheless it is not in connection with 
disasters of this kind that improvement is 
the most sorely needed, nor with that even 
of fire at sea, although many precautionary 
measures are both desirable and practicable 
on this head, but rather for those dreadful 
occurrences which come so suddenly upon 
men, that there remains no time available 
for anything but a frightful struggle for 
individual life. 

We will deal with river catastrophes, and 
the means for their possible prevention. 
In the crowded thoroughfares of a great city, 
the drivers of the various vehicles are very 
properly restricted as to speed by the 
municipal authorities, which fact an occa- 
sional summons for furious driving makes 
apparent. Also in those thoroughfares, at 
dangerous or difficult places, responsible 
officers are placed to regulate and control 
the movements of the various public and 
private vehicles, although there is in exist- 
ence a well-defined and universally-under- 
stood rule of the road. Now, if this is found 
necessary for small vehicles on land, which 
seldom contain more than thirty or forty 
passengers. how much more is there a need 
for some such restriction and supervision on 
a crowded river like the Thames ? 

A river police is already in existence, 
and all that is needed is to adopt the 
machinery, ready made, to the requirements 
of the case. On all our railways we have 
at junctions, stations, &c., along the lines 
signal-boxes and signal-men who take the 
complete control of the approaching trains. 

Now, what we suggest and what we think 
the public ought to demand is, first, that all 
steamers going with the tide, especially ebb 
tides in rivers, should be restricted to @ 
moderate speed, and that large or sea-going 
steamers (presumably screw ships) should be 
restricted to a slower speed than m2re river 
boats, which have, as-a rule, more control 
over their movements; and, _ second, 


| that at all the sharp turns or bends of a 
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crow’ed river there should be stationed a 
police boat, with full power to control 
the traffic at that point, It is quite obvious 
that two ships approaching a sharp turn in 
a@ river are quite unaware of each other 
until they round the point, when it is some- 
times found impossible to clear each other ; 
whereas, a police boat stationed opposite the 
point would be able to see both vessels in 
plenty of time to quietly signal each on a 
course of safety. Of course, to make such a 
system effective, there should be power 
given to summon captains for any disregard 
of the signals, &.; but when we have 
granted this. it is very doubtful whether any 
would be so foolish as to leave unheeded a 
warning involving such fearful irsues as that 
of acollision. At the same time we should 

ve, in case of -unpreventible accidents, 
most probably witnesses capable of giving 
reliable evidence on the subject. 

Another advantage of this arrangement 
would be the fact that such signal stations 
on a river could be provided with all the 
ordinary or special life-saving apparatus, 
which could be kept ready for immediate use 
in cases of emergency; and, as these 
emergencies mostly arise in dangerous 
localities, the appliances for humane pur- 
poses would probably be at all times where 
wanted. We would, however, have it 
clearly understood that, in suggesting this 
means of prevention of accidents, we do not 
pretend to foresee all the minute difficulties 
to be overcome in the carrying out of the 
idea, but we do say that such difficulties 
are of minor consideration; that the time 
has come when a plan of the character here 
foreshadowed is necessary to be carried out, 
and that the authorities who have the super- 
vision of the large and busy rivers cannot 
neglect such a simple and practicable sug- 
gestion, now that it is pointed out without 
incurring grave responsibility. 

We would suggest that at night and in 
foggy weather, sound telegraphy should be 
adopted, and this also supplemented by 
lights, which might indicate to another 
vessel the helm under which one approach- 
ing in an opposite direction intends tu sail, 
as in times such as these it is exceedingly 
difficult for one captain to make out the in- 
tentions of the other, and it often happens 
that when the one has come to a conclusion 
as to the intentions of the other, and has 
given his orders accordingly, that he finds 
to his dismay the very oppesite course has 
been taken by the approaching ship. 

Having said something with regard to 
prevention of this kind of marine catas- 
trophes, we wish now to call attention to 
the means of saving life when such calami- 
ties become inevitable, and we apprehend 
that such will occur, although on much rarer 
occasions, when all possible preventative 
measures have to be taken; for no system 
can prevent wilful negligence, or make up 
for utter incompetency. which on certain 
rare occasions will, while human nature is 
as it is, now and again manifest themselves. 

Let us take any passenger steamer or sail- 
ing vessel going to sea, and examine what 
the means provided for saving life in case of 
an accident such as we have been consider- 
ing. First, she has a certain number of 
boats of varying capacities, and secondly, 
she has a certain number of life buoys. 
But the thing which strikes the ordinary 
observer on board ship is the utter incapa- 
city of these to provide safety for say one 
quarter of the people on a passenger ship, 
even if they could all be successfully put iuto 
requisition. 

Asa matter of fact. we know that in all 
sudden emergencies of which we have any 
record, the boats and buoys of the shipin 
question have, as a rule, Leen of no more 
value than if they had not been there, and 
for a very obvious reason. To keep a bont 
in good order it is necessary to protect it 
with a canvas or other covering; and to 
prevent it from receiving or doing damage 


it must be firmly secured to the deck or | 


bulwarks of a ship. As a consequence, 
when wanted, a certain amount of time is 
lost before the boat can be got ready for 
launching, and then the has to 
be accomplished, the time for which is not 
allowed by the natureofthecase The same 
in a less degree applies to the buoys: 
although if all the buoys of a well-found 
ship were rendered available, they would 
not save many, as the disparity is so great 
between the number of passengers usually 
on a ship (especially river and channel boats, 
where the greatest danger exists), and the 
carrying power of both buoys and boats, 
that the fact of their uselessness does not 
affect the problem. 

Seeing, therefore, that the boats and 
buoys of a vessel are in no way available in 
a sudden emergency, we are brought face 
to face with the fact that there is really no 
reliable means whatever for saving life in 
these cases. That being the case, we think 
it will be admitted it is high time some means 
were provided. Now let us examine the 
conditions which any such means must fulfil 
to become of any real value for the purpose 
intended. We take them, or the most im 
portant of them, to be as follows:—The 
apparatus must be always in readiness ; 
must be simple and durable in the extreme ; 
must not interfere with the required deck 
space, or be in the way of the ordinary 
movements on board, or in any way impede 
the action or requirements of the ship at 
wharfs or quays, or other landing places ; 
and, lastly, and of the most importance, it 
must be of such a character that, in case of 
the ship going down, the life saving appa- 
ratus will be left floating on the water, and 
not taken down along with the vessel, as is 
the case with the boats and buoys, in conse- 
quence of their being lashed fast. 

After careful thought we have come to 
the conclusion that the best way in which 
all these conditions can be fulfilled, and in 
fact the only way, is so to design the various 
requirements on board ship that they them- 
selves will become of life-saving character. 


We are aware that this has been in a measure’ 


proposed with certain articles; but as these 
proposals have usually involved the various 
india-rubber ideas with which we have so 
long been afflicted, we do not think it neces- 
sary to further refer to them. Anything 
which requires the least preparation, infla- 
tion, or action of any kind when wanted for 
us6, would, in our opinion, be worse than 
useless. Furthermore, materials which can 
be so acted upon are very unreliable, and 
would most likely be found at the critical 
moment, even if there were time to makethe 
necessary preparations, to be in such a 
damaged condition as to be of novalue when 
put into action. We would, therefore, 
propose to form the upper portion of the 
bulwarks of the ship of loose sections, com- 
posed chiefly of hollow thin metallic tubes, 
divided into compartments by diapbrams, 
the sections to be, say about 12 feet long, 
each divided into a number of compart- 
ments and of any suitable form, and pro- 
vided with projections on their under siege, 
so as to be fitted on to the place of the top 
rail of the bulwarks, as a substitute therefor. 
These sections thus formed would have, 
when immersed in the water, considerable 
floating power—in fact would be like so 
many pontoons, and should be provided 
with cords in loops along their sides to 
which persons could cling for support. 

Now as these appliances would be in no 
way attached to, but merely fitted on, in a 
way that they would be secure against side 
thrust, and yet at the same time capable of 
lifting out of their places in a vertical direc- 
tion, it will he evident that in the event ofa 
ship going down they would be lifted out of 
their places by the action of the water, and 
so be made into a number of floating tubes 
capable of holding up a considerable 
quantity of people, and yet in ord nary 


times would answer the purpose of the to 

rail, and yen y very little more space than 
the hard and heavy wooden ones often used 
in steamships. We would also construct the 
whole of the seats on the deck of the ship in 
the same manner, so that each seat would be 
made to float as many persons, and more 
than were accommodated with sitting space 
thereby. The object of dividing these 
metallic tubular forms (the exact shape of 
which could be best decided by a series of 
experiments) into compartments is twofold, 
viz.; to prevent their becoming useless in 
the event of accident causing a leakage, and 
to obtain the required strength with exceed- 
ivgly thin metal. 

Underneath every seat and along the entire 
length of the bulwarks, and lying on the 
deck, other tubes of the same kind, and 
temporarily secured in the same manner, 
could be provided, which, added to those 
already mentioned would, we believe, pro- 
vide means of support in the water for the 
whole of the passengers of a ship carrying 
only that number for which she might be 
registered. 

The materials we would suggest as the 
most suitable for the purpose are sheet zine, 
or thin galvanized iron, formed into suit- 
ably-shaped tubes, and made water-tight 
either by soldering or riveting the joints. 
The underneath projections we would sug- 
gest, should be of the simplest character, 
say, conical or taper-shaped pegs or spikes, 
of sufficient length to give the required 
stability in ordinary use; and yet such as 
when the tubes were lifted by the volume 
of water necessary to float the same, would 
not in any way lock or get choked in the 
holes or recesses provided for their reception. 
We would also in sea-going vessels fit the 
bulwark tubes with hooks and rings or slots, 
so that in case of foundering at sea they 
could be joined together either before or 
after taking to the water, and thus form the 
framework of a pontoon raft capable of 
carrying a goodly number of people. The 
= advantage of this arrangement would 

e the perpetual readiness for a sudden 


emergency. Passengers would become 


rapidly acquainted with the simple character 


of the means of safety, and would only have 
to cling for support to, say the seat they 
were sitting upon, to the cords along the 
top of the bulwarks, or to the second line 
underneath; and as these things would ex- 
tend all round the ship, much of the panic 
and confusion of: rushing after a means of 
escape from sudden danger would be avoided. 

All this is exceedingly simple and easy to 
be understood, but we maintain that it is 
only something so simple as to be almost 
self-evident which will be of value for this 
purpose, 

There can be no doubt but that our ship- 
builders could at once construct vessels 
fitted in this manner, and that every ship 
and steamboat already afloat is capable of 
being so fitted at once, and that the way 
being pointed out, we think the public have 
a right to expect from shipowners this 
degree of safety, at least, until something 
better can be found. 


THE AGE OF ELECTRICITY. 
PROF. 8. P. THompson, in a lecture delivered 
ut University College, Bristol, says that it 
is the fashion among ethnologists to classify 
tke successive stages of development in the 
primitive races of mankind by reference to 
the kind of implement which marked the 
degree of civilisation to which they had 
attained. A chipped flint arrow, a bronze 
spear-bead, an iron dagger, are typical of 
the several grades of advancement in mate- 
rial civilization which we familiarly name 
the age of stone, the age of bronze, the age 
of iron. To these three primitive ages you 
uiust allow me to add three others, equally 


| defined—the age of gunpowder, the 


| | 
| 


Jan. 1, 1883. 


THE SCIENTIFIC AND LITERARY REVIEW. 


ll 


age of coal and steam, and the age of elec- 
tricity. The world is even now entering 
upon & new, and I am fain to believe a 
happier, age, wherein, while delivered to a 
large degree from the darker aspects, we 
shall enjoy to a degree hitherto unknown 
the advantages of machine-aided production. 
Our machinery will be driven, not by steam, 
but by electricity; for electricity will be 
our servant to do the hard work of the 
world in the coming age. For a quarter of 
acentury we have harnessed that messenger, 
more nimble than fleet-footed Iris, to con- 
vey our thoughts. We have but lately dis- 
covered that electricity could also convey 
the actual tones of our speech. It is elec- 
tricity that — our bells, that silvers our 
pewter and gilds our pinchbeck, that fires 
our torpedoes, and brings Greenwich time 
to our clocks. True, these are Jight and 
easy duties, but it has taken us many years 
toadopt in practical life these simplest appli- 
cations. And, mark you, the delay is not to 
be imputed to science, for science has known 
most of these things for forty years. Mines 
were fired by eiectricity in 1749; electro- 
plating with silver was discovered in 1805 ; 
an electric telegraph was in actual operation 
in London in 1816; electric bells were in- 
vented in 1834; electric clocks were made 
in 1840; and speech was transmitted by an 
electric telephone in 1861. 

But, familiar as are these services to man- 
kind, there are other services of a very 
important nature which electricity is per- 
fectly competent to perform, which, unless 
the world has grown wiser, will not, I 
suppose, be generally adopted for the 
next forty years. [Electricity can bring 
ns & magnificent and economical light. 
It can smelt our most refractory metals. It 
can bleach our cottons and print our calicoes. 
{t can detect base coins without cuttin 
them, and can discover a bullet in a conel 
without probing it. It can stencil our cir- 
culars, grind our coffee, gather our apples 
and walnuts, protect us against burglars, 
turn our sewing machines, drive our tricy- 
cles. Nay, it can perform much heavier 
work. It can turn lathes, saw timber, 
grind scissors and knives, plane planks, 
propel tramcars, and, as I can personally 
testify, can furnish motive power of a very 
effective kind to an iron boat. Surely we 
have reason to say that the age of electricity 
has already begun. The success of primitive 
attempts to utilise electricity as a motive 
power was not very encodraging, for their 
cost was great and their power weak. The 
fact was that though the machinery—on a 
small scaie at any rate—was ready, the 
time was not ripe for it. Compact and 
light in weight, these little electric motors 
presented, for light kinds of work, an enor- 
mous aivantage over steam engines; yet 
these advantages were far outweighed by 
the consideration that the cost of generating 
electric currents in the voltaic battery was 
so enormous as to be practically prohibitive. 

The great stride which has brought so 
many of the possible applications of electric 
currents into the region of practical pro- 
blems is due in its origin to the genius of 
Faraday. With the invention and perfec- 
‘tion of the dynamo, between the years 1862 
aud 1872, a new range of possibilities was 
Opened out. Electric lighting, to which 
the real obstacle had been all along the ex- 
travagant expense of producing electric 
currents, at once began to develop, and the 
Jablochkoff candle, the Siemens lamp, and 
the Brush lamp, which sprang almost simul- 
taneously intu existence, found themselves 
shortly confronted by a host of brilliant 
rivals for fame. Then first it became clear 
that electric currents might be laid on from 
house to house in order to supply domestic 
electric lights. Little lamps of the requisite 
compactness and brilliancy were speedily 
perfected by Edison and Swan, on the lines 
of an old invention of thirty years back, im- 
practicable then, practicable now by reason 


of other advances in science. The vast pos - 
sibilities opened out by the fact that a sim- 
le wire may convey electric currents to any 
istance now began to assume their true 
importance. The electric transmission of 
power to any distance, and the possibility 
thereby of utilising some of the waste 
forces of nature, became a burning question. 
The invention of the electric accumulator, 
by Planté, in 1860, and its improvement by 
Faure, in 1881, suggested the further 
cheapening the cost of clectric currents by 
providing a means of thus storing the inter- 
mittent energy of waves and winds. The 
electric railway made its appearance in 
Berlin, to be followed by the electric tram- 
way of Paris, and various projects for elec- 
tric railways elsewhere. Electric industries 
of all kinds grew and multiplied; in fact, 
with the invention of the dynamo-machine 
we leaped into the age of electricity with a 
sudden bound. 

Now, as the first achievement in the age 
of electricity appears to be the spread of 
the electric light, I will speak of that de- 
velopment first, though it is not, in my 
opinion, the most important. ‘be blaze of 
the electric-arc light can be maintained by 
the consumption of a far smaller quantity 
of coal than would be required for the pro- 
duction of an equal amount of light by gas. 
So far there is economy—real and not 
smal!. But it may be said, ‘We don’t 
want such overpowering displays in our 
houses even if we could afford them. There 
can be no economy in using a light far too 
brilliant for comfort.’’ It is here that the 
incandescent lamps, such as thuse of Swan, 
Edison, and others, come in to give us 
exactly the brilliancy we need. Here, how- 
ever, we are met by the disappointing cir- 
cumstance that the very same electric con- 
sumption which will give us one blazing 
arc light of one thousand and more candle- 
power will, when applied to light a score of 
incandescent lamps, only give to the lattera 
brightness of eight candles each ; or, in total, 
one hundred and sixty candles. It is clear, 
then, that the economy of small incandes- 
cent lamps is a different thing from that of 
arc lights. And Iam quite certain that oo 
to the present time, if any ore has fixe 
incandescent lamps in his private house, 
and has erected his own dynamo and steam 
engine or gas engine to feed his lamps, he 
will have found no saving over his gas bill. 
I say this with less hesitation, because, 
when the circumstances are looked at nar- 
rowly, it will be seen that for a fair discus- 
sion of the question of economy, the com- 
parison is nota fair one. To set up little 
electric works of one’s own in one’s own 
house cannot possibly be as cheap a method 
of generating the electric current as to have 
it generated at central stations on a large 
scale by large and economical machinery. 
No sane man would think of saving on his 

as bill by setting up small gas works in 
1is cellar, and by building a private gas 
meter in his back garden. The fair com- 
parison must be made between gas as dis- 
tributed from a central station on a large 
scale, and electricity as distributed from a 
central station on a large scale. That large 
scale distribution has, so far as I am aware, 
been yet only attempted in two places— 
New York and the Holborn Viaduct in 
London—and in both cases a system which 
is not necessarily by any means the best, or 
most economical—I mean Edison’s—is the 
system tried. Yet I look forward with the 
greatest confidence to the results of those 
experiments, as showing not only that elec- 
tricity can be distributed on a large scale, 
but that it can so be done with economy 
and profit. This regular and systematic 
distribution of electric currents on a large 
scale, by means of conductors laid along 
the streets, is the first step to the further 
economic applications of electricity, and is 
becoming now a pears necessity of the 


time. 


A century hence a supply of electri- 


city will be just as essential as a regular sup- 
ply of gas and of water has become to-day ; 
a hundred years hence the town without an 
electric supply will be deemed as badly off 
as nowadays a town which has no railway 
or telegraph. A general system of electric 
distribution is needed, not for electric light- 
ing only, but for hundreds of other purposes 
of which we now dream little. Saee let 
such a system be established, and we shall 
see how soon it will be found that there 
are many kinds of additional services which 
electricity can perform for us. When it is 
possible thus to obtain power by merely 
turning on a tap, there will be an enormous 
impetus to all kinds of small machinery. 
Motors to work sewing machines already 
exist, and would be used literally by millions 
if the source of electricity were but at hand, 
in the form of a friendly wire always ready 
to bring the needed power. If we havea 
system of electric distribution, lifts or ele- 
vators will be multiplied. An electric lift is 
both simpler and cheaper than a hydraulic 
lift, which will probably be suspended 
entirely at no distant date. Indeed, there 
are many hydraulic appliances which must 
at a very early date be superseded by electric 
machinery. Again, the establishment of a 
town supply of electricity will tend unques- 
tionably to develop the industry of small 
workshops and home workshops, where a 
little power is required. The smallest 
electro-motors may be made just as econo- 
mical as are the largest. There is, more- 
over, another point in their favour. They 
may be made far’ smaller, lighter, 
more compact, and far cheaper than 
steam engines of corresponding power. It 
is certainly possible to construct an electric- 
motor of two-horse power for a cost of ten 
a and such a motor would be ample 
or the purposes of many small workshops. 
Why do we not, it may be asked, bear and 
see more of these little machines if they are 
so excellent? Why do not people adopt 
them? The answer is simply, they cannot 
be used until we have a central supply of 
electricity. Ido not hesitate to affirm that 
such motors will be found to present an 
enormous economy in comparison with 
steam engines of equal power. 

It is clear, then, that electricity offers an 
enormous future to small motor machinery. 
A further economy is, indeed, possible. 
Electricity will travel any distance along 
wires without sensible loss, provided those 
wires be thick enough. Instead, therefore, 
of erecting our steam engines at a central 
town station, where ground is dear, and 
where we shall pay dearly for transportin 
coal, let us put our steam engine an 
dynamos at the pit’s mouth, and transmit 
our electricity to town through a stout 
copper cable. The saving of freights would 
much more than pay the interest on the cost 
of the cables required. 

One further step in economy is also within 
the range of possibility; and that is to use 
water power or tide power to drive our 
dynamos. If the problem of utilising the 
tides remains yet unsolved for want of suit- 
able tide mills, that of utilising the power 
of waterfalls by turbines is already solved, 
and only wants putting into effect. Niagara 
is not yet harnessed to the car of electricity, 
and is possibly too far off to supply Great 
Britain; but there are waterfalls enough in 


for along time tocome. Of this at least I 
am convinced, that we do not yet realise the 
hundredth part of the future services which 
electricity can render to us when once it is 
supplied wholesale. Before the electric age 
is over, our knives will be polished, our shoes 
cleaned, our mangles driven, our coffee 
roasted, our potatoes pared, and our mince-~ 
meat chopped by the self-same agency that 
will bring light into our dwellings. In all 
kinds of machinery, small first, large after- 
wards; we shall see a complete revolution} 


In a very few years we shall see electric 


Scotland and in Norway to satisfy our wants 
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overnors replacing the rotating governor 
alls for regulating the power of steam 
engines. 

I'he locomotive steam engine is irrevocably 
doomed. Why should we employ an enor- 
mous and expensive lumbering mass of 
metal, loaded with boiler and coals, and 
burning four pounds of coal per horse-power 
per hour, to draw our trains, when we wight 
‘equally well draw them by electric-motors of 
one-tenth part of the total weight, drawing 
their supplies of power electrically from a 
large and far more economical stationary 
engine at the end of the line? There is 
every argument in favour of this radical 
change—economy both in prime cost and in 
actual working, safety, and certainty of 
action. But railway directors do not yet 
know or realise the magnitude or certainty 
of the impending revolution. 

Haviug hinted at the prospect of electric 
ee superseding steam on the Metropolitan 

ailway, Professor Thompson continued : 
Setting aside all that deals with electric 
telegraphs and telephones, and confinin 
ourselves ouly to the industries oomhettel 
with electric lighting, the manufacture of 
dynamos, and of electric motors and their 
appliances, we shall find that in the electric 
industry to-day there are employed in 
England alone something like five thousand 
persons. Practice of the actual work of the 
shops is of course outside the range of the 
operations of such a college as ours, but the 
work of the electrical laboratory is just as 
truly within our range as the work of the 
dissecting-room is within the range of the 
medical school. I look upon education in 
matters electrical, indeed, as a pressing 
necessity of the time. That nation which 
can earliest establish such a system of dis- 
tributing power among its artisans will be 
placed in a most sdvantageous position for 
production, and such a nation will reap its 
reward in the rush of commerce to its doors. 
That city which rises to the golden oppor- 
tunity in store will in like manner reap its 
due harvest of returns. 


AMERICAN PRACTICE IN WARMING 
BUILDINGS BY STEAM. 
By the late RoBERT Bricos, M. Inst. C.E. 


ORIGINATING about 1840 with the late Mr. 
Joseph Nason, the application of steam to 
the warming of buildings in the United 
States extended very rapidly, the apparatus 
being constructed of small and comparatively 
inexpensive wrought-iron welded tubes, 
which combined a large extent of heating 
surface with great strength, and with facility 
for transmitting heat in any direction from 
a central source. for securing durable 
steam-tight joints, the tube-ends were made 
with tapering screw-threads, and a paste of 
white and red lead was applied in screwing 
up. The couplings or sockets were made of 
cast-iron, and were tapped taper to fit the 
tube ends; excepting only the straight 
couplings, for connecting tubes in the same 
straight line, which were of wrought-iron 
and tapped parallel. A table was given of 
the standard dimensions for the tubes, 
throughout the range of sizes in use; and a 
scale for all the dimensions of the corres- 
ponding cast-iron couplings. 

The steam was supplied either by boilers 
of the horizontal tubular or Seguin type, or 
else by the Babcock and Wilcox water-tube 
circulating-boiler with horizontal steam- 
drum overhead ; either kind was practically, 
safe from disastrous explosion. The steam 
circulating through‘the warming apparatus 
was either live steam direct from the boiler, 
or cxhaust steam ; the two were frequently 
used in combination, the latter being rarely 
employed alone. When using live steam, 
the circulation was either closed throughout 
from communication with the atmosphere, 
or was open to it at certain places. 


In the | 


former case the distribution of the heat was 
effected either by separate supply-and- 
return-mains, or else by a single main for 
both supply and return, either with or with- 
out a longitudinal partition inside it for 
separating the outward current of steam- 
supply from the return current of condensed 
water. In open circulation a supply-main 
conveyed the steam to the radiating surfaces ; 
whence a return-main, suitably trapped for 
preserving the steam pressure, conducted 
the condensed water either into an open 
tank for feeding the boiler, or into a drain. 
These two systems were most generally 
combined in any extensive warming appara- 
tus. The steam stop-valves, known as 
‘* globe” valves, were disk or poppet valves, 
worked by a screwed spindle; this construc- 
tion was introduced by the author in 1849, 
and was immediately followed by all makers. 

In respect to the radiating surfaces for 
diffusing the heat, three distinct classes of 
apparatus were in use. Firstly, apparatus 
for warming room by direct radiation from 
surfaces exposed in the rooms themselves. 
Secondly, apparatus for indirect warming 
by currents of air; the l:eated surfaces 
were placed in achamber, through which a 
supply of air passed on its way into the 
room. In either of these two methods was 
the warming accompanied by any systematic 
ventilation. ‘Thirdly, apparatus for both 
warming and ventilating, arranged so that 
the warming should take effect upon the 
whole of the air admitted for ventilation. 
The temperature comfortable to Americars 
in cold weather was about 70’ Fahrenheit on 
the Atlantic coast, rising to 80° or 85° for 
inland localities. In warming by direct 
radiation, the practice for many years was to 
arrange the steam-pipes in lines or groups 
along the bottom of the outside walls or 
under the windows. But the most recent 
practice, for rooms in mills, was to suspend 
the direct radiating — in rows overhead. 
Although the heat would here apparently be 
expended in the top of the room, yet very 
satisfactory results were thereby obtained, 
both in equability of warming and in effici- 
ency of radiating surface. 

The radiators for warming by direct radia- 
tion consisted usually of so-called ‘‘ coils,” 
composed of #-inch and l-inch steam-pipes, 
arranged in parallel lines and coupled to 
branch tees or heads. Sometimes short 
lengths of pipe were coupled by return- 
bends, doubling backwards and forwards in 
several replications one above another, and 
forming ‘‘ return-bend coils ;” when several 
of these sections were connected by branch 
tees into a compact mass of tubing, the 
whole was known as a “box-coil.” In 
vertical-pipe coils a number of short up- 
right 1-inch tubes were screwed into a 
hollow cast-iron base or box; and were 
either connected together in pairs by retura- 
bends at the top, or else each tube stood 
singly with its top closed, and had a hcop- 
iron partition extending up inside it to nearly 
the top. For getting rid of the air, atrap 
was provided, having an outlet controlled by 
metallic rods; as soon as all the air had 
escaped and the rods became heated by the 
unmixed steam, their expansion closed the 
outlet. For indirect radiating surfaces, the 
box-coils were the forms most used. The 
chambers containing them were made either 
of brickwork, or often of galvanized sheet- 
iron; the coils were suspended freely 
within the chambers, which were themselves 
— to the walls containing the air inlet 

ues. 

Where systematic ventilation was carried 
out in conjunction with warming, these in- 
direct radiators and chambers were em- 
ployed. The warming could be most effec- 
tually controlled by so arranging the 
chamber ccntaining the radiator, that the 
whole or any part of the fresh air entering 
could be made either to pass through the 
radiator and be warmed, or to “ by-pass” it 


and escape Zhe warmed and un- 
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warmed currents were then mingled in g 
flue, whence a supply of fresh air suitably 
tempered flowed into the room, the occupant 
of which could thus regulate the tempera- 
ture as comfort might require, while obtain. 
ing a constant supply of adefinite quantity 
of fresh air. 

Where a blowing-fan was employed for 
imp2lling a current of airthrough a building, 
a large auxiliary coil, placed at the entrance 
of the flue leading from tlie fan into the 
building, would be an improvement for ex- 
tensive apparatus, and would save about 10 
per cent. of surface, while supplying a con- 
stant volume of fresh air raised to any tem- 
perature between 50° and 120°. 

An example of warming on an extensive 
scale was afforded by a large office-building 
in New York, containing nearly 2,000,000 
cubic feet; and by the State Lunatic 
Asylum at Indianapolis, containing more 
than 2,500,000 cubic feet. Both of these 
builjtings were heated by steam. But such 
instances failed to convey any idea of the 
very general prevalence of warming by steam 
in the commercial cities of America. There 
appeared indeed no limit to the future ex- 
tension of systematic steam supply for 
warming and for motive power. 

Au Appendix enumerated the conm- 
monly accepted data which formed the 
basis for computing the efliciency of the 
warming surfaces, the size of the mains, and 
the proportions of the various details; and 
Tables were given of the formule and 
figures most generally useful for working 
out the practical dimensions suited to any 
particular application. 


Water boilers are usually fitted with rings 
in their ends for the attachment of pipes. 
Mr. John Trageser has patented a device by 
which they are attached in a quick and inex- 
pensive manner. ‘The aperture in the boiler 
is made slightly elliptic in form, and the 
ring fits closely across the shortest diameter. 
The ring is heated and placed in the aper- 
ture into which it is swaged to fill the aper- 
ture by means of a suitable mandrel and die. 
The shape of the aperture prevents the ring 
from turning in cutting the thread. 

A new switch for grounding telephone or 
telegraph lines has been patented by Messrs. 
Benjamin McCabe, Charles R. Swain, and 
James T. Sutton, of Peekskill, N.Y. The 
object of this invention is to prevent tele- 
phone and telegraph instruments from being 
injured by electricity discharged from the 
clouds during thunder storms. It is con- 
structed with a series of conductors and 
springs connected with the ground wire, 4 
series of conductors and springs connected 
with the instrument wires, and a series of 
conductors attached toa sliding bar and con- 
nected with the line wires, so that the line 
wires can be connected with the ground wire 
or the instrument wires by a single move- 
ment. 

Messrs. Robert and Sidney T. Bruce, of 
Marshall, Mo., have patented a corn planter 
in which the seed dropping device is operated 
by a toothed metallic disk that is made to 
rotate through the ploughed soil in contact 
with the hard ground underneath, avoiding 
the irregularity of the operation which 
results from driving in contact with the 
uneven surface of the soil. The dropping 
slide is operated by a crank shaft and pit- 
ry driven by a pinion on the side of the 
disk. 

A machine for bending wooden stirrups has 
been patented by Mr. John B. Chiles, of 
Kernstown, Va. A former-block, over which 
the stirrup is to be bent, is provided, and 
the steamed block is pressed against the 
bottom of the former by a foot lever. By 
suitable devices operated by a crank shaft 
the block is sesh around the former-block 
to fit it, and it is secured by aclamp to retain 


it in shape, when it is removed to make place’ 


for another block. 
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